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-CHAR-MO FURN 


Wherever HEAT Is Used In 
Industry ... 6 Developments Have 
Saved User's Dollars 


@ In the early 1900's the process of 
surface combustion ... that is, com- 
bustion without flame, was first 
demonstrated. Those witnessing this 
historical demonstration foresaw the 
necessity of accurate control of the 
gas-air mixture if the full benefit 


were to be made available to indus- 
try. They immediately set to work 
and developed the automatic pro- 
portioning control, an achievement 
which was awarded the Edward 
Longstreet Medal of Merit by the 
Franklin Institute of Philadelphia. 


RESEARCH DEVELOPMENTS 


From this small but eventful beginning Surface Combustion has in cooperation with 
industry pioneered many new developments. While it is hard to single out the most 
unusual ones that the 33 years of cooperation have produced, the following are typi- 
cal: The automatic inspirator for high and low pressure gas, diffusion combustion, the 
gas-fired radiant tube, Eutectrol gas carburizing, convection heated furnaces, atmos- 
phere malleableizing, annealing, and hard- 
ening, the walking beam conveyor furnace, 
and the Char-Mo furnace for high speed 
steels .. . All have played their part in 
saving money and improving plant effi- 


ciency wherever heat is used in industry. 
SURFACE COMBUSTION CORPORATION «+ Toledo, Ohio 


MANUFACTURERS OF INDUSTRIAL FURNACES + JANITROL GAS-FIRED SPAC 
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On most jobs, shop labor costs are the biggest 
single factour—and they depend to a large de- 
gree on the steel used. If bars are too hard for 
bending or forming—or have hard spots to 
break or dull tools—if some shapes are not 
straight—or if in the case of alloy steel the 
required properties are not developed by the 
first heat treatment—then up go costs, down 
go profits. 


Purchasing steel that is uniform and has the 


properties most desirable for your particular 


LABOR. 
COST. 


Consider Labor Costs 
When Buying Steel 


PROFIT 


use often pays big dividends in the form of 
decreased shop costs. You do not have to pay 
any more for this kind of steel—so why not 
get it? 

For several years Ryerson has been building 
up stocks of these better, more uniform steels. 
Careful selection, checking, testing and in- 
specting assure the uniform high quality 
necessary for Ryerson Certification. Try 
Ryerson Certified Steels on your hardest job— 
and check the labor costs. Many have told 
us that it pays. 


y 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 


STEELS 


Principal products in stock for Imme- 
diate Shipment include—Bars, Struc- 
turals, Shafting, Plates, Alloy Steel, 
Tool Steel, Spring Steel, Iron and 
Steel Sheets, Stainless, Babbitt, Strip 
Steel, Weiding Rod, Tubing, etc. 
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ZO YEARS 


N 1920 two groups of steel treaters, one head- 

ing up to Detroit and one heading up to 
Chicago, voted to join hands and so the Ameri- 
can Society for Steel Treating (now the Ameri- 
can Society for Metals) was formed. The 
Society now takes justifiable pride in its growth 
from small beginnings, and on reaching this first 
generation in its history, its President took occa- 
sion to send the telegram below to the chief 


©) 


GROW 


executives of a group of American firms —— metal 
producers, representatives of important metal 
consuming industries, and firms manufacturing 
equipment for the testing, treating and fabricat- 
ing of metals. Response was instant and gener- 
ous. The replies, arranged in alphabetical order 
by signatures, are printed on the following 
pages. Their common note is one of pride in 
their contributions to a fuller life for Americans. 


leq 


SINCE OUR NATION'S WELFARE AND SAFETY REQUIRES CONTINUAL 
ADVANCE IN THE METAL AND ASSOCIATED INDUSTRIES» AMERICAN 
SOCIETY FOR METALS ON ITS 2CTH BIRTHDAY VIEWS WITH PRIDE 


ITS PART AND THE PART PLAYED BY 


ITS IMMEDIATE PROGENITORS 


IN THIS ADVANCE THROUGH DISSEMINATION OF INFORMATION TO 


11000 MEMBERS EVERYWHERE. 


AIDED BY NUMEROUS EXPERTS WE 


ARE PREPARING AN ACCOUNT OF TECHNICAL PROGRESS DURING 


THE SE 25 YEARS. 


PLEASE COOPERATE 


IN FORMULATING A 


STATEMENT OF SOME OF THE SIGNIFICANT ACCOMPLISHMENTS OF 
YOUR OWN COMPANY DURING THE QUARTER CENTURY» AND WIRE 
COLLECT A STATEMENT OF 100 WORDS OR MORE SUMMARIZING 
THEIR ECONOMIC AND SOCIAL IMPORTANCE. WITH PERMISSION TO 
INCLUDE IT IN OUR ANNIVERSARY PUBLICATION= 


JAMES PRESLEY GILL 


PRESIDENTe AMERICAN SOCIETY FOR METALS. 
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PROGRESS 
In Copper and lis Alloys 


Warersury, Conn. Progress and develop- 


ment in the Copper and Brass Industry have 


kept pace with technical accomplishments of 


the past quarter century in other metal produc- 
ing and working industries. 

The American Brass Co. was the first to 
introduce laboratories for technical control and 
scientific study of copper and its alloys. These 
extended research activities have made avail- 
able copper and copper alloys of finer quality 
and superior properties which have had great 
social and economic importance in the general 
progress of the present century. The production 
of copper wire of high purity with consequent 
high electrical conductivity has been” indis- 
pensable to the development of the clectric 
power and light industry, and 
of all communication systems. 

The perfection of brass and 
copper pipe and fittings has 
contributed to the development 
and comfort of modern homes. 
Improved practices in produc- 
tion of condenser tubes, such 
as the extrusion rolling 
process first introduced by The 
American Brass Co. have 
assisted materially increas- 
ing the efficiency the 
economy of operation of all 
modern types of steam generat- 


ing equipment, 


The discovery and development of copper 
allovs of high strength have been of major 


importance. In particular, the development of 


the silicon-copper alloys such as “Everdur”, 
having relatively high strength combined with 


excellent corrosion. resistance first attracted 


attention to the broad possibilities of copper 


alloys as a structural material in) engineering 
work, and gave first impetus to the development 
of numerous other engineering alloys. 

Many of these developments have been pos- 
sible only through refinements and improve- 
ments in melting, casting and rolling equipment, 

Progress is dependent on research and 
development. The dissemination of new tech- 
nical knowledge through such societies as the 
American Society for Metals is of great impor- 
tance and value to the industry. 

THe Amertean Brass Co. 
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PROGRESS 
In Special Steels 


Warervurer, The keynote of Alle- 
gheny Ludlum's technical progress in the past 
quarter century has been that of exacting 
cooperation with the requirements of other 
great industries for new steels necessary to 
make technological advances in their fields. We 
notably emphasize our contributions the 
development of stainless steels and their exten- 
sive application to our economic life; the per- 
fecting of a ductile chromium-aluminum alloy 
of high electric resistance; chromium-iron and 
nickel-cobalt’ steels with expansion matching 
glass for glass-lo-metal seals for the electrical 
and radio industries; high tensile, ductile stain- 
less alloys for airplane and railway equipment; 
a special copper coated strip uniformly suit- 
able for hydrogen brazing; 
improvements magnetic 
materials including iron-nickel 
and iron-nickel-copper-chro- 
mium allows, as well as cold 
rolled silicon steel strip having 
special magnetic characteris- 
tics; the discovery and develop- 
ment of Silerome valve steels 
for sustained automobile and 
airplane motor performance; 
the development of Nitralloy 
for precision machinery; the 
improvement in high speed 
toolsteel performance by sub- 
stituting for a substantial por- 
tion of the tungsten a lesser percentage of 
domestic molybdenum, thus increasing per 
formance and conserving America’s limited 
domestic deposits of tungsten; Pluramelt, mak- 
ing available multiple analyses in a single piece 
of metal, marking, in our opinion, the inaugura- 
lion of a vast new field of metallurgy for the 
benefit of all industry and through it for the 
American public. 

G. Barcue 
President, Allegheny Ludlum Steel Corp. 


PROGRESS 
In Heavy Machinery 


Hlannison, N. J. - During the century of its 
existence, the Worthington Pump and Machin- 


ery Corp. has, we believe, contributed substan- 
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tially to the whole nation’s welfare through a 
consistent improvement in the economical per- 
formance of the equipment which it manufac- 
tures. While a considerable portion of 
knowledge which has made this contribution 
possible has naturally been developed within 
our own organization, nevertheless much has 
been acquired through the activities of the vari- 
ous technical societies. In the field of materials, 
this latter applies particularly to the American 
Society for Metals, and its associated activities, 
notably the publication Merat Progress. Per- 
haps the outstanding improvement in the appli- 
cation of metals to pumps and compressors for 
a great variety of service conditions during the 
period of vour existence has been the develop- 
ment of the high test cast irons, in our particular 
case “Wompco Metal”, and the numerous cor- 
rosion resisting allovs such as our “Worthite 
Metal”. Of equal importance stands the tre- 
mendous advancement made in the scientific 
processing and heat treating of nearly all metals 
which enter into the construction of all classes 
of heavy machinery. The growth of many of 
the country’s great industries, such as the petro- 
leum and chemical, has unquestionably been 

accelerated by these developments. 
We salute vou on your twentieth birthday. 

H. C. Braver 
President, Worthington Pump and 
Machinery Corp. 


PROGRESS 
In Telephonic Materials 


New York Crry Important technological 
developments made by the Bell System tending 
toward economy in metallic materials and of 
social significance during the past 25 vears may 
be listed as follows: 

I. Improved magnetic materials, known as 
the “Permalloys’, “Perminvars”, “Permendurs” 
and “Remalloy’, have made possible economies 
in transmission and in switching and have 
advanced the telephone art. Permalloys are 
utilized in quick acting relays, transformers, in 
continuous loading of submarine telegraph 
cable, and in compressed powder cores in load- 
ing coils on long-line circuits. Perminvars are 
used where constancy of permeability and 
extremely low hysteresis losses are essential. 
Permendurs are highly permeable at high flux 


density and are emploved as receiver 


diaphragms in the new types of telephone hand- 
sets. Remalloy, a superior permanent magnet 
material, is also utilized in the handset receiver. 

2. Dispersion hardened antimony and cal- 
cium alloys of lead have been developed for 
sheathing cables and have been a factor in the 
extended use of cables. Circuits so encased are 
less subject to environmental conditions than 
are open wire circuits, 

4. An improved wiping solder consisting of 
lead-tin-arsenic has been developed for joining 
cables. 

1. Precious and base metal contacts have 
been developed that assure dependable tele- 
phone communication. 

» The vacuum tube is among the develop- 
ments which have made possible the high qual- 
itv long distance telephone transmission which 
we have today. It involves new metallic mate- 
rials for its filament and other elements. <A life 
span of 30,000 hr. is realized in Bell System 
service. The copper to glass seal which was 
perfected during this period has been especially 
important in advancing radio transmission, 

6. A new storage battery grid material, a 
lead-calcium alloy which affords longer service 
life accompanied by power savings, has been 


developed. 
PRANK Batpwin Jewert 


Vice-President, 
American Telephone & Telegraph Co, 


PROGRESS 
Im Toolsteels 


Reaping, Pa. We salute the American 
Society for Metals on its 20th birthday as a 
technical organization whose efforts have been 
devoted to training men in the metal-working 
and metal-producing industries that they might 
better cope with their problems. During the 25 
vears or more of the present Society and its 
predecessors, the individual members have wit- 
nessed many metallurgical developments to 
which The Carpenter Steel Co. has made liberal 
contribution including the first free-machin- 
ing stainless steel, the first stocks of “acid 
tested” toolsteel, the first “timbre controlled” 
toolsteel, the first practical impact test for hard- 
ened toolsteel, the first extensive commercial 
development of ductile, bright-finished stainless 
strip steel, and the first “Matched Toolsteels”. 
lo these should be added the Company's 


pioneering achievements in welded stainless 
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tubing, and special alloy steels for electrical and 
magnetic purposes. For 50 years The Carpenter 
Steel Co. has served the metal-working industry 
wherever and whenever extraordinary steels 
and alloys are required to realize a new product 
or improve an old one. Through its skill in the 
manufacture and application of metals, and its 
policy of disseminating helpful information, we 
believe the Company has made important con- 
tributions to the development of the automobile, 
machine tool, pneumatic tool, aircraft, oil, elec- 
trical, and many other modern industries. 
High among these contributions has been its 
leadership in “tooling up” industry for mass 
A. 
President, The Carpenter Steel Co. 


production. 


PROGRESS 
In High Strength Steel 
Cuimaco—— The principal achievements of 
the Inland Steel Co. during the last 20 years 
have been two-fold. First, the pioneering and 
improvement in the manufacture of sheets and 
strip through the building of two continuous hot 
strip mills that raise the quality and increase 
the tonnage of this product. Second, the crea- 
tion of two new alloys; Inland Hi-Steel, the high 
strength, low alloy with twice the tensile 
strength of carbon steel, improves operating 
efliciency of mobile equipment by eliminating 
dead weight and greatly increasing the pay- 
load; Inland Ledloy, the new lead-bearing 
openhearth steel with tremendously improved 
machinability, maintaining all the good struc- 
tural and heat treating properties of carbon 
steel, reduces the cost of machined parts which 
in turn is a factor in lower costs of finished 
products to the consumer. 
P. D. BLock 
President, Inland Steel Co. 


PROGRESS 
Im Casehardening Salis 
and Compounds 


Dernor ark Chemical Co, started oper- 
ations on 625 sq.ft. of floor space at about the 
same time the Steel Treating Research Club of 
Detroit, predecessor to American Society for 
Metals, was organized. ‘Today we utilize about 
68,000 sq.ft. for manufacturing everything for 


hardening, heat treating and finishing steel. Our 
first product was one type of casehardening 
compound. Through the various years we have 
developed other types of compound for pack 
hardening, and the newest is a compound of the 
non-burning type, entirely different in that it is 
the lightest material ever produced and utilizes 
as energizing medium only barium carbonate. 
This type of material advances the casehard- 
ening operation by permitting such operations 
as quenching direct from the carburizing boxes 
without loss of compound due to burning. 
Years ago pure sodium cyanide was used 
for hardening. This company at various times 
has developed many different cyanide mixtures, 
which improve the results, as well as reduce the 
costs. The use of cyanide mixtures, as well as 
some pack-hardening operations, has been 
greatly improved by the recent introduction of 
liquid carburizers (which in a sense are acti- 
vated cyanides) for the production of light cases. 
Another innovation, which has been accom- 
plished by this company, is the introduction of 
neutral salt baths as heating mediums in hard- 
ening and heat treating operations. On many 
grades and types of work this method offers 
distinct advantages over the use of lead pots or 
hearth-type furnaces. It has also permitted the 
greater use of internal-electrodes for electric 
heating. Another important procedure is the 
use of salt bath mixtures for the hardening of 
high speed steels in pre-heat, high-heat and 
quenching salts. Furthermore, some high speed 
tools are greatly improved in efliciency if they 
are given a slight nitriding or casing treatment. 
The dissemination of information by the 
American Society for Metals, as well as the 
benefits resulting from the general activities of 
the Society, we believe, have contributed much 
to our progress. 
J. N. Boura 
Vice-President, Park Chemical Co. 


PROGRESS 
In Locomotive Performance 


Pa.—— Refinements in steam 
locomotive design over past 25 years have been 
greatly aided by development through metal- 
lurgical advances of materials which permit 
greater stresses without increasing dimensions 
and which reduce maintenance in service. 
Efliciency of engines has been greatly increased 
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due to use of the feed water heater, the auto- 
matic stoker, the improved superheater, high 
steam pressures and roller bearings. The fore- 
going, plus improved manufacturing processes 
and lubrication methods, have made steam loco- 
motives mechanically more reliable in service. 
Introduction of diesel electric switching locomo- 
tives has given railroads the opportunity for 
improved economies, 

Other products of our company which have 
been notably improved include large brass cast- 
ings such as ship propellers made by Rand- 
Upson molding process, which produces smooth 
unblemished castings of greater accuracy than 
heretofore possible. 

Extending the scope of its manufacturing 
processes, our Baldwin-Southwark Division has 
made distinct improvements in hydraulic presses 
and has developed testing machines up to 
1,000,000-Ib. capacity and high precision to meet 
modern requirements. 

CHarces 
President, The Baldwin Locomotive Works 


PROGRESS 
In Instruments 


for Process Control 


Warersury, Conn. 
years The Bristol Co. has plaved an extremely 


During the past 25 


important part in advancing the art of indus- 
trial process control by means of instruments. 
Many major automatic control developments 
have been perfected for use in holding indus- 
trial process variables at the exact value known 
to produce the desired results. ‘These instru- 
ments have contributed greatly to improving 
the quality and uniformity of products; in addi- 
tion they have helped to reduce manufacturing 
costs by facilitating production, saving time, 
and eliminating rejections. A few of the more 
important Bristol instrument developments are 
as follows: The Pyromaster Potentiometer 
Pyrometer Controller in its many forms (this 
controller, because of its high accuracy and 
more rugged construction, has extended the use 
of the potentiometer into new fields particularly 
in the metal industry); the Process Cycle Con- 
troller for automatically controlling mechanical 
operations; the Metameter System of Telemeter- 
ing for temperature, pressure, flow, liquid level, 
voltage, current, power, and totalized power 
load (this has reduced telemetering to a practi- 


cal and widely used method of gathering infor- 
mation at a central point); the Bristol pH 
Controller in its modern rugged form for plant 
use; and Bristol's System of Coordinated 
Process Control for automatically operating 
and controlling all of the phases of a process 
that affect quality of final product. 
H. H. Brisrot 
President, The Bristol Co. 


PROGRESS 
In Electrical Equipment 
PirrsBuRGH Pa, 
past 25 years’ achievements in advancing indus- 


try’s ability to serve, is the fact that develop- 
ments of electrical engineers are quickly 


Significant, to us, of the 


applied to production processes of all other 
industries, thus providing these with sufficient 
power for their continually increasing require- 
ments and with refinements in control that per- 
mit working to extreme precision limits. Many 
of these electrical developments were made 
possible by the new use of new metals and of 
new metal fabrication processes. 

Among the contributions of Westinghouse 
in the past 25 years have been 3600-r.p.m, steam 
turbine generators up to 81,500 kva. in capacity, 
operating so efliciently they require but one 
pound of coal for one kilowatt produced; water 
power generators rated up to 108,000 kw.; power 
and control equipment for modern steel mills 
soon to be speeded at 2300 ft. per min. for strip; 
5000-hp. 100 mile-an-hour electric locomotives 
for rail electrification and electric equipment for 
the streamlined diesels; lightning-proof trans- 
mission lines up to 287,000 volts; refinements in 
welding; more accurate meters and measuring 
instruments, photocells and similar electronic 
tubes to give industry precision in manufacture; 
even the cleaning of air of harsh particles when 
so required; improvements illumination 
including a host of gaseous vapor lamps; even 
radio broadcasting so that industry may dis- 
seminate information about its products to the 
general public while it catches their attention 
with entertainment, 

These are, of course, but a few of the major 
items provided by an electrical manufacturer. 
Details of products now available for industry 
would require a listing running into thousands. 

G. H. Bucner 
President, Westinghouse Electric & Mfg. Co. 
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PROGRESS 
Im Metal Processing Aids 


Your 20th Anniversary, our 
7oth! During this period Houghton has con- 
tributed to the development of the metal indus- 
tries in many ways, first of all by publications 
such as “Steel Treatment” and “Practical Metal- 
lurey for Engineers”, the latter still 
being used as a textbook in many uni- 
versilies. Second by the development 
of a technical staff for servicing the 
processing of metal by the develop- 
ment and perfection of scientific sub- 
stitutes for staples | such as modern 
quenching oils for fish oils, prepared 
carburizers place of raw bone, 
sulphurized cutting oils to replace lard 
oils — by the perfection of liquid salt 
baths for heat treatment, the origina- 
tion and development of liquid) car- 
burizers and the development of an 
anti-pipe compound to increase the 
ingot vield in steel making with no carbon 
pick-up. A. Carpenter 
President, E. F. Houghton & Co. 


PROGRESS 
In Induction Melting 


PHILADELPHIA Significant accomplish- 
ments of Ajax Electrothermic Corp. and_ its 
associated companies are as follows: One. 
development of the Ajax-Wvyatt submerged 
resistor induction furnace which has replaced 
almost 100° of the melting equipment. pre- 
viously used in brass mills of this country and 
at least 75‘. in foreign countries. Nearly 1000 
furnaces have been installed and have almost 
completely revolutionized the brass mill melt- 
ing practice. Two, development of the Ajax- 
Northrup high frequency induction furnace. 
This equipment was rapidly adopted through- 
out the world for melting high alloy steels, and 
has been the means of developing alloys of 
such high importance as Permalloy and Alnico. 
Its use for surface and zone hardening and zone 
heating is being rapidly extended. Three, the 
development of the Ajax-Hultgren salt bath fur- 
nace for liquid carburizing, annealing, brazing, 
tool hardening, and other heat treating opera- 
G. H, CLamer 
President, The Ajax Metal Co. 


tions. 
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PROGRESS 
In Toolsteel Manufacture 


Hemiurs, Our records show 
that during the last 25 vears, we Americans 
helped win a real war and then readjusted and 
made a substantial contribution to the greatest 
period of prosperity this country or the world 
has ever known. In the 
last ten vears, we have 
seemingly faced never- 
ending difliculties but 
have managed somehow 
to keep our part of the 
world going. During all 
this time, toolsteels have 
had an essential part in 
producing some 50,000,- 
000 automobiles, helped 
keep the railroads roll- 
ing and helped produce 
plenty of agricultural 
machinery; they had a 
part in making millions of iceless ice boxes, to 
say nothing of billions of tin cans and gadgets 
from ball bearings to brassiere buckles. Colum- 
hia Tool Steel Co. has used more iron, scrap, 
allovs, coal, gas, oil, machinery, equipment and 
instruments than we can count and = thanks 
largely to the A.S.M. bows, reached new highs in 
the improvement and control of product and 
the better use of raw materials. Completely 
new and better methods of manufacturing our 
products, from the selection of raw materials 
to the preparation of the steel for shipment, 
have come during this period. In addition we 
have acquired a “twice as good” technique in 
servicing our product in the field. 
T. CLarace 
President, Columbia Tool Steel Co. 


PROGRESS 
In X-Ray Apparatus 


While industrial scientists have 
made magnificent advances in development of 
new materials and new uses for the products of 
their research, contributions of X-ray engineers 
have been in two major categories: (a) More 
powerful, more efficient apparatus and 
improved techniques for radiographic inspec- 


tion of welds and castings — that strength and 
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safety may be assured without resorting to 
excess cost and weight of metal parts, and (b) 
simpler, more economical apparatus and meth- 
ods for research and study by X-ray diffraction 
to provide means for determining the suit- 
ability of metals for their intended uses, to 
direct’ improvements in metal working and 
treating, and to guide the development of new 
metals and alloys to fulfill a variety of human 

needs. J. Crovenu 
President, General Electric X-Ray Corp. 


PROGRESS 
In Twist Drills and Reamers 


CLEVELAND, Outro The improvement in 
metal cutting tools such as twist drills) and 
reamers in the past 25 vears has contributed 
greatly to the remarkable advances in the metal 
working industries, and The Cleveland ‘Twist 
Drill Co. has taken a leading part in research 
for the development of new and better tools. 

The “Peerless High Speed Reamer’, in 
Which high speed blades are brazed into a soft 
steel body, made high speed reamers available 
lo a new field of usefulness. The “Cleforge 
High Speed Drill” has set a new standard for 
toughness, wearing quality and accuracy. ‘Twist 
drills made of high speed steel smaller in size 
than No. 60 were introduced. The “Ezyvout 
Screw Extractor” provided a new tool to fill a 
long-felt want. Tougher and sturdier end mills, 
counterbores and adjustable reamers have led 
to a higher degree of usefulness. Improvement 
of the so-called carbon steel tools by small 
amounts of alloy and better heat treatments has 
retained for them a definite economic field. 

The early part of this quarter century, par- 
ticularly during the World War, witnessed the 
general acceptance of the 18-1-1 type of high 
speed steel. The last five or six vears has seen 
the introduction by our company of the 
“Mo-Max” molybdenum-tungsten type of high 
speed steel, 18-1-1's first serious competitor. The 
improved quality of “Mo-Max”™ has resulted in 
its adoption for a substantial proportion of the 
high speed tools of the country. In addition to 
its high quality and low cost, it is particularly 
valuable because of its great strategic impor- 
lance, requiring for its manufacture a maximum 
of domestic and a minimum of imported raw 

5. DB. 
President, The Cleveland Twist Drill Co, 


materials. 


PROGRESS 
In Specialty Steels 


New Yorn Crry A most significant accom- 
plishment of the Crucible Steel Co, of America 
is the extent and completeness of the types of 
specialty steels developed and produced to 
meet and anticipate all industrial needs, “Rex” 
high speed steels are available in all commer- 
cial variations for specific applications. Note- 
worthy also are the “Rezistals”, corrosion and 
heat resisting steels for varied industries, par- 
ticularly chemical and food. ‘To these should 
he added aireraft-quality alloy steels which, 
among many other applications, are making 
modern transportation faster, safer and less 
costly. Another achievement is “Rexalloy’, a 
new culling tool material, cast to shape, which 
increases production and lowers unit tool costs, 
Spectacular are “Alnico” permanent magnets, 
the most powerful ever developed, and which 
are now revolutionizing radio loud speakers, 
But | repeat, the most significant accomplish- 
ment is the fact that Crucible makes every type 
of specialty steel that American industry uses 
to produce more economical and better products 
for the well-being of American citizens, 
R. Desvennine 


President, Crucible Steel Go. of America 


PROGRESS 
In Magnesium and Hts Alloys 


Mipianp, Mien, 1910 marks the 25th anni- 
versary of the commercial production of mag- 
nesium metal in the United States. In 1915 The 
Dow Chemical Co. pioneered in this field) by 
developing an original process for extracting 
the light weight metal from mineral deposits. 
During the past quarter century Dow has per- 
fected several allovs of magnesium to give it 
structural strength, and is continuing to cooper- 
ate with manufacturers engineering the 
material into their products wherever weight 
reduction is essential. These alloys, marketed 
under the trade-name “Dowmetal’, are made 
into the usual metal forms and their lightness 
and strength have won them widespread appli- 
cation the entire field) of transportation, 
especially in the construction of aircraft parts. 
Engine housing castings and wheels made of 


magnesium allovs, for example, have now 
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become accepted standard equipment. Dow- 
metal is also extensively employed for many 
other industrial uses such as portable tools and 
instruments, light weight machinery conveyors, 
and safety blocks for presses. 
Witiarp H. Dow 
President, The Dow Chemical Co. 


PROGRESS 
Im Heat Resistant Castings 


-Exactly 25 years ago 


Harrison, N. J. 
Driver-Harris Co. conceived the idea of making 
nickel-chromium heat resistant castings to sup- 
plement its manufacture of electrical resistance 
wire. The idea was novel but was readily 
accepted by members of your young Society in 
industries where casehardening of metals was 
essential. Thus greater economy and expedi- 
tious processes in the automotive industries as 
well as other vital industries were effected. In 
June 1939 the 16,000,000th pound was manufac- 
tured, concurrently with research and develop- 
ment on longevity of electric furnace element 
wire to withstand high temperatures under 
gruelling conditions. Heat resistant alloy has 
been correspondingly improved to meet the 
imperative demands of modern engineers. Many 
designs, shapes and forms to facilitate manufac- 
turing processes have been evolved during the 

FRANK L. Driver 
President, Driver-Harris Co. 


quarter century, 


PROGRESS 
In Protective Finishes 


WILMINGTON, DEL. 
gram, the following is a summary of five 


- Referring to your tele- 


du Pont developments importantly significant to 
metal and associated industries: 1. Develop- 
ment of Duco cellulose nitrate lacquers, result- 
ing in large savings to the automobile industry 
through reduction of painting cycle from 12 
days to one day, and great benefits to the public 
through extending the life of such finishes to 
three to five years, as compared with life of 
three to five months with oleo-resinous products 
previously used. 2. Development of Dulux 
alkvd resin enamels, including a high bake 
white enamel having the appearance of por- 
celain, which retains its luster and whiteness 
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and which has been used on five to six million 
refrigerators in the past 10 years. 3. Develop- 
ment of du Pont carburizing salt, which gave 
the casehardening industry a new, efficient and 
stable composition for producing deep carbon 
cases at the usual carburizing temperature. 4. 
Development of high speed copper plating 
from cyanide solutions resulting in increased 
efliciencies and brighter, smoother deposits. 
This is of great significance in the sequence of 
copper-nickel-chromium plating used by auto- 
motive hardware manufacturers. 5. Develop- 
ment of a bright zinc plating process, resulting 
in brighter, more ductile deposits and increased 
efliciencies—-a_ process substituting ably for 
cadmium plating. 
LAMONT DU PONT 
President, E. 1. du Pont de Nemours & Co., Ine. 


PROGRESS 
In Optical Instruments 


Rocurster, N. Stimulated by Doctor 
Sauveur and other research workers as to the 
value of optical instruments in the metal indus- 
tries, we have diligently carried on research and 
development for the last quarter century which 
has resulted in making available to the metal- 
lurgical engineering profession the highly per- 
fected spectrograph for analysis of elements, 
metallographic equipment for study of micro- 
structure of metals, and the contour projector 
for the accurate checking and measurement 
of finished parts. Significant results of these 
developments are the accumulated knowledge 
of the behavior of metals and their physical 

M. Etsenuarr 
President, Bausch & Lomb Optical Co. 


properties. 


ab 
4 

Gri 
| 
| 

| 
| 

a} 

— 

~ 

>= 
Aged; 
<=. 
Bie. 

| 
2 
5 


PROGRESS 
In High Strength Gray Iron 


Boston — Previous to the last quarter cen- 
tury, the foundry industry was largely directed 
and operated by the practical foundryman. 
Isolated exceptions were found where the 
skilled inventive ability and personal attributes 
of some one man made him and his company 
outstanding in the foundry industry. Men of 
this type were Alger of our predecessor com- 
pany, inventor of the air furnace for the melt- 
ing of gray iron in the years 1809 to 1828, and 
Hunt who, during the years from 1861 to 1884, 
developed this process to the point where the 
iron was used for coast defense guns because of 
its exceptionally high physical properties. This 
iron was later adopted for the cylinder and 
valve parts of locomotives operated at higher 
speeds and on longer runs which were then 
being converted to the use of superheated steam. 

The last quarter century has seen a wide- 
spread employment of scientists, metallurgists 
and engineers in the foundry industry, by which 
the level of quality of its product has been 
raised far above that of the earlier foundries. 
Hunt-Spiller Mfg. Corp. was a pioneer in the 
introduction of metallurgical control and 
research in the foundry. This company early 
recognized the need for irons of unusual char- 
acteristics for special industrial applications 
where the properties of resistance to corrosion 
and heat, low or high coeflicient of expansion, 
and high strengths were essential. An original 
and outstanding development was the use of 
Hunt-Spiller Air Furnace Gun [ron for truck 
and bus brake drums which had = previously 
been made of material that had failed to meet 
the demands of modern automotive transporta- 
tion. This organization was also among the 
first to perform fundamental research in con- 
neciion with the reclamation, conservation, and 
control of molding sands. 

Vieror W. 
President, Hunt-Spiller Mfg. Corp 


PROGRESS 
In the Forging Industry 


Cuicaco — During the lifetime of your Soci- 
ely our company pioneered and developed 
molybdenum steels for die blocks, hammers, 


and forging machine parts used in the drop 
forging industry. The molybdenum-chromium- 
nickel type of alloy steel that has become the 
standard die steel of the drop forge industry 
was invented by Wm. Finkl. This company 
also introduced and perfected the full-quenched, 
heat treated die blocks that are recut two to 
three times the amount previous partial- 
quenched die blocks were. The present 
molybdenum-chromium-nickel die block has 
contributed greatiy to economics during the 
past two decades by reducing die costs and 
increasing production of parts for the automo- 
tive, farm implement and transportation indus- 
tries of our nation. Production per die has 
continually increased despite the reduced tol- 
erances and finer finish and balance required in 
drop forgings today. 

A new development of the past two years 
is the family of alloy steels containing copper 
in addition to molybdenum, chromium and 
nickel. They are very “deep hardening”, having 
the same strength and hardness throughout 
even in sections 16 in. thick. This steel has 
already shown very excellent results as die 
blocks. Just what greater importance uniform 
strength throughout machinery parts will mean 
to the engineering world, the future will tell, 
but judging from past developments of engi- 
neering materials it should be important. 

May we congratulate the American Society 
for Metals on 20 years of continuous service to 
the metal and associated interests and to its 
members? The Society and the service it has 
given the nation and world are tops without 
equal. FINKL 

President, A. Finkl & Sons Co, 


PROGRESS 
In Oil Well Drilling Tools 


Houston, Tex.—- Congratulations the 
American Society for Metals on your 20th birth- 
day and compliments on the importance of your 
part in the remarkable progress of the metal 
producing, treating, and consuming industries. 
The multifold improvement in the performance 
of oil well drilling tools — made possible by the 
advancement of knowledge and of technique in 
the manufacture, treatment, and application of 
metals and metal products sponsored by your 
leadership — has enabled the oil industry to 
drill to recent record depths in excess of 15,000 
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ft. as compared with the record depths of 25 
years ago approximating but 6000 ft. Problems 
of handling increased unit loads on drilling bits 
and other drill stem members resulting from 
modern methods of drilling, coupled with gen- 
erally smaller well bores and higher rotary 
speeds in the urge to reduce drilling costs, have 
been successfully met with the enhanced physi- 
cal properties obtainable through the use of 
specialized metals and metal processes. 
H. W. Flercner 
Vice-President and General Manager 
Hughes Tool Co. 


PROGRESS 
In Automotive 
Transportation 


Micu. ~My congratulations to 
the American Society for Metals on its 20th 
birthday. Improvement in metals, their manu- 
facture and processing, has played a consider- 
able part in the high quality of automotive 
transportation available today. Our Company, 
we are glad to say, has played a rather signifi- 
cant part in this improvement. In 1907 we 
started pioneering with alloy steels, fol- 
lowed by developing welding processes and 
welded designs with their necessary equipment. 
We then introduced rustless steel into mass 
production, developed new alloys and new 
methods for casting, heating, upsetting, forging 
and hardening. New designs and products 
have been made possible by the above develop- 
ments, while lower material and processing 
costs have resulted in greater employment and 
more value for the consumer. 

Epsev B. Forp 
President, Ford Motor Co. 


PROGRESS 
In Sound Steel Ingots 


Bacrimore, Mp. While experimental big- 
end-up molds had been demonstrated, no steel 
producer was willing to admit that they would 
ever be practical to handle in commercial 
tonnage production. However, early in 1915, 
exactly 25 vears ago, an openhearth superin- 
tendent who is now a top executive in the steel 
industry, telephoned us to help him in an order 
of 100,000 tons of steel for high explosive projec- 
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tiles. Big-end-up molds increased yields from 
about 25°. (which this plant had been getting 
into finished shells) to approximately 70%. 
The result was that practically all of the 
ordnance produced in America during the bal- 
ance of the World War was produced in Gath- 
mann big-end-up molds. Today the same situa- 
tion exists, and almost every producer of sound 
steel uses this type of mold for at least part of 
his output. The social importance of this 
method for improving the vield of sound steel 
would be impossible to calculate, because the 
greatest of the benefits accruing have been 
intangible. We can't conceive of present living 
conditions without them. transportation 
alone —in the air, on land and water — the 
speed we accept as normal today would be 
impossible except for the fact that we can and 
do produce sound steels. The economic value? 
Again an estimate is impossible, because there 
is no way of determining the quantity of valu- 
able allovs that would have been lost in’ the 
remelting of scrap, or the loss of iron that has 
been avoided by smaller ingot crops. Looking 
back, it’s diflicult to realize that steel producers 
used to say they werent very much concerned 
about vields. (Didn't they have to have a cer- 
tain percentage of scrap to make their heats?) 
Today, steel men as a body readily admit what 
few would then believe, that steel products are 
no sounder or more trustworthy than the ingot 
from which they were rolled or forged. 
GATHMANN 
President, The Gathmann Engineering Co. 


PROGRESS 
Im Accuracy and Finish of 


Machined Surfaces 


CINCINNATI-— The past quarter-century has 
been a momentous period in the machine tool 
industry and for our company. Much of our 
activity has centered around the development 
of the automatic milling machine, the centerless 
grinder, the surface broaching machine, the 
automatic profiling machine, and the wide- 
spread use of hydraulic mechanisms. The pro- 
ductivity of our product has been greatly 
increased, and refinement of accuracy and fin- 
ish are now available to limits far beyond the 
conception of 1915. These developments con- 
tribute greatly to producing more and _ better 
goods for more people at lower cost. 
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Research work and the exchange of ideas 
by engineers through technical societies like 
yours assures continued progress. We salute 
the American Society for Metals on its 20th 
anniversary and send our best wishes for its 
continued success, 

Frepertck V. 
President, Cincinnati Milling Machine Co. 


PROGRESS 
In the Tonnage Steels 


BETHLEHEM, Pa. One of the most out- 
standing developments in the steel industry to 
which all of the major sheet producers have 
contributed in the past 25 vears has been the 
development of high quality, deep drawn steel 
sheets, which have made possible the fender 
and the all-steel top of the modern automobile. 
Each of the major steel companies has devel- 
oped and placed on the market a commercial 
steel having high resistance to atmospheric cor- 
rosion and high tensile strength, thus permitting 
substantial savings in weight in structures 
where atmospheric corrosion is a major factor. 
Bethlehem Steel Co., either alone or in col- 
laboration with others, has made the following 
developments: Apparatus for rapid determina- 
tion of resistance of commercial steels 


to atmospheric corrosion, which per- 


mits in a period of three months the 
prediction of the relative resistance of contributions to the 


such steels at the end of many vears’ 
exposure to the atmosphere; develop- 
ment and promotion of wide flange 
structural beams, with resulting 
increased strength of shapes with less 
overall weight; similar development 
and promotion of sheet piling in struc- 
tural sections, leading to increased use 
of steel in marine structures and 
foundations; the Bethanizing Process 
for electrolytically coating wire with 
zinc was experimentally developed and is a 
commercial reality; the process of controlled 
cooling of rails, which process has been made 
available to all rail manufacturers in the United 
States and which gives almost complete assur- 
ance against an extremely dangerous type of 
rail failure known as the transverse fissure, 
heretofore frequently encountered in’ service. 
Grace 
President, Bethlehem Steel Co. 


PROGRESS 
In Industrial Gas Applications 


Cuicaco, In. Peoples Gas, Light) and 
Coke Co. has, in common with progressive firms 
in the American Gas Association, long recog- 
nized the importance of the metal industries in 
building up an important volume of sales. Since 
1921 we have maintained an active and well 
organized Metallurgical Research Laboratory. 
In that time it has developed furnace atmos- 
phere control with use of reformed city gases, 
and an entirely new fundamental furnace design 
for bright annealing, carburizing and controlled 
decarburizing, which lowers costs by decreasing 
scale and decarburization losses. It has devel- 
oped means for the practical perfection of the 
first economical and satisfactory generator of 
metallurgical nitrogen from air and combusti- 
bles. It has invented a more flexible and eco- 
nomical process of making permanent magnet 
metals. The laboratory has also recently devel- 
oped and perfected the design and supervised 
the construction of 25 to 30° large industrial 
installations of high temperature (2300 to 2400° 
I.) gas-fired forging and billet furnaces, result- 
ing in 79%e less scale and 66°. less decarburiza- 
tion than heretofore possible with a non-muffle 
furnace, or open combustion in a heating cham- 

ber. Our Metallurgical 
Research Laboratory 


has also made notable 


science of metals, such 


as the development of 


the paraffin disk 
method of sample 
preparation, which 
saves 90°) of prepara- 
tion labor on research 
quality) samples, ard 
makes possible more 
interpretable and reli- 
able enlargements up 
to 9000 diameters than were previously obtain- 
able at 200 diameters. It also established an 
international record for highest direct) mag- 
nification of metal. We therefore have con- 
tinuously encouraged a large number of our 
employees to maintain membership and exten- 
sive participation in the American Society for 
Metals since its inception. 
R. B. 
Vice-President, Peoples Gas, Light & Coke Co. 
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PROGRESS 
In Corrosion Resistant Alloys 


Boston -—— The principal contribution of 
heat resisting alloys during the quarter century 
is the making possible of modern furnaces and 
the mechanizing of heat treatments to keep pace 
with machine production. This is an essential 
for low priced modern automobiles, insuring 
human life through precision metallurgical 
processes, quartering the cost and quadrupling 
the service of working metal parts generally. 

Modern furnaces heat treat metal without 
heat treating the steel treaters; they improve 
working conditions, reduce accidents, make 
more metal parts to make more automobiles, to 
make more jobs and wages, to buy more auto- 
mobiles. Anything from knitting needles to a 
clap of thunder is now heat treated mechan- 
ically! Industries could better pay $10 per Ib. 
for all Q-alloy and X-ite in service than do with- 
out heat resisting alloys. Corrosion resistant 
alloy field is making terrific strides, simplifying 
and economizing the handling in process indus- 
tries, making possible new _ processes, new 
safety, new product, new jobs as well as safer 
milk, stronger thread, brighter colors, slicker 
grease, hoppier beer, better battleships, and 
cooler stoves. 

H. H. Harris 


President, General Alloys Co. 


PROGRESS 
In Forged Crankshafts 


Harvey, years have shown 
remarkable progress in crankshaft forging. 
Crankshafts are now designed to overcome 
fatigue and wear, to eliminate unnecessary 
material and to facilitate dynamic balance. 
Integral counterweights are now generally used. 
Machining has been reduced to a minimum. By 
careful selection of steel, laboratory control and 
modern heat treating furnaces the most exact- 
ing requirements can now be met. Practically 
none of these things could be done 20 years ago 
and the result is that a far better and less costly 
crankshaft is now being made than was pos- 
sible in 1920. Even greater progress should be 
shown in the next 20 years. 

SAMUEL M. Havens 
Vice-President, Wyman Gordon Co. 
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PROGRESS 
Im Tractors 


and Road Machines 


Proria, ILL. — The past quarter century has 
witnessed tremendous advances in our industry 
through the employment of improved metals 
and better tools, thus permitting great develop- 
ments in design. Today's tractors have notably 
increased mobility and versatility, more pull 
per pound of weight, faster travel, wider speed 
range, easier operation and better performance 
in every respect. Today’s engines have the 
advantage of lighter weight, greater power, 
more strength, longer life and particularly more 
economical utilization of diesel fuels. Today's 
road machines serve users and public alike by 
building and maintaining vastly increased mile- 
ages of road for fewer taxpayers’ dollars. Soci- 
ety can thank engineers for refusing to accept 
popular notion that limits of opportunities for 
progress have been reached. 

B. C. Heacock 
President, Caterpillar Tractor Co. 


PROGRESS 


In Meeting 
Difficult Steel Specifications 


PrrrspurGH, Pa.—- We send congratulations 
to American Society for Metals on its 20th anni- 
versary. We are proud to have participated in 
a small way in the development and growth of 
your fine Society. During past quarter century 
you and your predecessor groups have assisted 
us and all metal manufacturers and fabricators 
to meet adequately the increasingly difficult 
demands of modern rigid metallurgical specifi- 
‘ations applied by our own and other industries. 
During these years much of the carbon steel 
sold by our Company has been replaced by 
alloy steel, now melted under closest supervi- 
sion in our own acid openhearth and electric 
induction furnaces. This and many other 
important changes in our business have resulted 
in doubling the employment in the Heppenstall 
organization in the past 25 years. We count on 
further assistance from your Society, so that 
we may continue to improve our service to 
American industry. 

R. B. 
President, Heppenstall Co. 


Metal Progress, Anniversary Issue, March 1940 


igi 
+ 
| 
one 
he Py 
ign 
| 
My 
ta) 
ke: 


PROGRESS 
In Wherever Heat Is Used 


in Industry 


ToLepo, Onto — At the turn of the century 
there occurred an event of inestimable benefit 
to the art of heat treating. For the first time 
man had succeeded in producing “flameless 
combustion”. By premixing air and gas in 
proper proportions, projecting the mixture 
through a porous refractory diaphragm and 
igniting it, the mixture’ burned 
instantaneously on the surface of 
the diaphragm. Those witnessing 
this invention foresaw the necessity 
of accurate control. They immedi- 
ately set to work and succeeded in 
developing the automatic propor- 
tioning control of the air-gas mix- 
ture, an achievement which was 
crowned by the Franklin Institute 
with award of the Edward Long- 


street Medal of Merit. From this rae 

small beginning some 30 years ago oy ie 
there has been built up through oe 


unceasing research and develop- 
ment the Surface Combustion 
Corp.’s organization now serving the entire 
metal industry from the production of the metal 
to the refined heat treated and finished part. A 
rough brick chamber yesterday, today the mod- 
ern furnace is a scientific, highly mechanized 
heat treating machine with accurate and auto- 
matic control of temperature, atmosphere, and 
all other governing factors. Surface Combus- 
tion Corp., through its research, experience, and 
cooperation from industry, introduced continu- 
ous gas carburizing, the alloy walking-beam 
furnace, the continuous convection heating fur- 
nace, the one-way fired soaking pit, Char-Mo 
gas atmosphere for molybdenum high speed 
steels, and has contributed much to the know!l- 
edge of controlled atmospheres. The portent of 
these efforts in the economic and social fields 
may be gaged by witnessing the ideal operating 
conditions of the modern heat treating furnace 
in the speed of its operation, the healthful con- 
ditions surrounding it, the easing of the burden 
from the operator, and its overall contribution 
in helping industry to make more things for 
more people. H. M. Heyn 

Sales Manager, Heat Treatment Division 

Surface Combustion Corp. 
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PROGRESS 
In Grinding Equipment 


Worcester, Mass.— Norton contributions 
to industry include special Alundum abrasives, 
special bonding materials for vitrified grinding 
wheels, and a unique method of grinding wheel 
manufacture known as controlled structure 
which was an important step toward making 
grinding a science instead of an art. The Nor- 
ton Diamond Grinding Wheel has been vital to 
the success of the cemented carbides, and the 

new metal bonded diamond 
wheel is a still further impor- 

tant improvement. Among 
Norton machine developments 

are production-precision grind- 
st ing machines for cylindrical 
work, including crankshafts 
and auiomatic camshaft grind- 
ers and semi-automatic plunge- 
cut grinders. Norton lapping 
machines provide commercial 
machining processes by which 
refinement in surface texture 
and accuracy is carried beyond 
the limits obtainable by grind- 
ing. Other developments 
include high grade refractory products, stones 
for grinding wood into pulp for news print, 
porous diffuser plates for sewage disposal 
plants, non-slip floors. Norton boron carbide 
is the hardest known substance except the dia- 
mond. Invention of the electro-coating of abra- 
sive papers and cloths by a Norton affiliate 
company had an important effect on the sand- 
paper industry. These are but a few of the 
inventions and developments that Norton has 
contributed and which have been important to 
industry in reducing production costs and 
improving production quality. 
C. 
President, Norton Co. 


PROGRESS 
In Fast Machining Steels 


In 1934 Monarch Steel 


Co. discovered and has since developed two 


INDIANAPOLIS, IND. 
unusual steels we have called “Speedcase” and 
“Speedtreat”. In presenting these steels we 


have given industry products that definitely 
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increase production, lower costs, and unques- 
tionably improve quality of manufactured 
parts. Speedcase is a low carbon openhearth 
carburizing steel which machines from 50. to 
100°, faster than other low carbon openhearth 
steels. Speedtreat is a medium high carbon 
openhearth steel which machines from 35. to 
75‘) faster than equivalent medium high car- 
bon openhearth steels. In addition to machin- 
ability, the two steels have physical properties 
that show improvement of from 10 to 25° over 
equivalent steels. Customers have reported sav- 
ing up to $200 per ton of steel used. 
President, Monarch Steel Co. 


PROGRESS 
In the Aluminum Industry 


Prrspercu-— The aluminum industry, 
America’s oldest and largest electrochemical 
industry, has had its growth within a half cen- 
tury and its important developments in strong 
alloys during the life of the American Society 
for Metals. These improvements have been 
important for national defense as well as indus- 
trial applications. Our slogan “Nature made 
aluminum light, but man has made it cheap and 
plentiful and strong” lays proper stress on the 
fact that strength through alloys has been an 
absolute essential to enable more people and 
scores of industries to enjoy the benefits of 
aluminum. 

Roy A. Hunt 


President, Aluminum Co. of America 


PROGRESS 
In the Rubber Industry 


AKRON, Onto Among the many Goodrich 
accomplishments during the past quarter cen- 
tury that have had a marked influence on the 
metal industry is the discovery of “Koroseal”, 
a new synthetic material having high resistance 
to acids, alkalies, oils, water, sunshine and 
deteriorating agents generally. Other proper- 
ties make Koroseal a superior insulation for 
electrical wire and cable and for plating racks 
and baskets used in the plating of metals, as 
well as for innumerable other purposes such 
as the treatment of fabrics for raincoats, shower 
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curtains, draperies, table cloths and the like. 
The discovery of the “Vulcalock Process” of 
adhering rubber to metal and of the Triflex 
Rubber Lining for metal tanks and pipe has 
made possible vast improvements in the con- 
tinuous pickling of metals and in the storage 
and shipment by railroad in rubber-lined metal 
tanks of practically all corrosive liquids. Good- 
rich developed the rubber “Flexlock Joint” for 
metal and ceramic pipes, making possible 
highly eflicient, quickly assembled, flexible and 
economic pipe lines. There is also the develop- 
ment of aircraft de-icers to eliminate ice from 
exposed parts of aircraft during flight, making 
flying safer the year around. In our own indus- 
try may be cited the development of the anode 
process for making rubber articles directly from 
liquid latex as it comes from the rubber tree 
and for coating metals with rubber coverings; 
the discovery and development of the agerite 
anti-oxidants for rubber which greatly extend 
the useful life of all rubber products and made 
it possible to use rubber in many new services 
(exemplified by the manufacture of composite 
metal-rubber constructions such vibration 
dampeners and sound deadeners for machinery 
which add to the comfort and efficiency of 
workers as well as make more efficient and 
comfortable the American automobile). In 
brief, the widespread use of these and other 
Goodrich developments in rubber has made 
possible a wider use of metal in industry and 
has contributed to the advance in almost every 
industrial field. 
S. M. Jerr 
Secretary, B. F. Goodrich Co, 


PROGRESS 
In Rolling of Strip Steel 


PirrspurGu — The past 20 years has seen 
United Engineering & Foundry Co. pioneer and 
develop the rolling of strip steel in continuous 
four-high mills. The general adoption of these 
methods has reduced production costs of tin- 
plate, galvanized sheets, auto body sheets and 
sheet steel generally to less than one half their 
former amounts. This has resulted in an ever 
widening application of strip steel to such arts 
as automobile and railear construction, furni- 
ture manufacture, building construction, and 
many other important items. The extension of 
this idea of continuous production to the fin- 
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ishing, processing, and coating or cladding of 
steel is the imminent development ahead. 
Georce T. Lapp 
President, United Engineering and Foundry Co. 


PROGRESS 
In Knowledge and Use 
of Steel 


PrrrspurGH ——In the main, the economic 
and social importance of the technical progress 
made in steel manufacture during the past 
quarter century lies in the fact that in this 
period a vast store of knowledge has been 
developed about the character, manufacture 
and use of steel. The application of this 
extended knowledge has resulted in the devel- 
opment of new steels, better steels, lower cost 
steels — steels that serve industry, agriculture, 
communication and transportation in an ever 
increasing range of usefulness. An important 
part in making possible the commanding posi- 
tion now held by the steel industry in the life of 
the world has been plaved by the American 
Society for Metals through its activity in encour- 
aging the development and dissemination of 
information concerning steel, 

H. Lewts 
President, Jones & Laughlin Steel Corp. 


PROGRESS 
Im Electric Welding 


CLEVELAND, Onto —- The entire development 
of welding has taken place within the last quar- 
ler century. Beginning of this period saw the 
introduction of the first practical are welder by 
our company. Thereafter and throughout the 
intervening vears followed a steady procession 
of developments, each improving welding, 
broadening its application, and reducing its cost 

thus making its tremen- 
dous benefits available 
throughout industry. Today's 
are welder is more eflicient 
vet costs a fraction of what 
the 1915 model cost. The 
same is true of welding elec- 
trodes. Welding is now tre- 


mendously © significant, 
socially and economically, 


as well as industrially. By improving products 
and lowering their cost it has made them more 
widely available; it has expanded markets, 
developed industries and increased opportunt- 
ties for employment. Today's automobile, the 
high speed streamlined train, the airplane, the 
battleship, the electric refrigerator, and count- 
less other modern advances would be impossi- 
ble without it. By contributing so much to 
industrial advance welding has raised the stand- 
ard of living, and further advances in welding 
will create still greater benefits in the future. 
J. Lancoun 
President, The Lincoln Electric Co. 


PROGRESS 
Im the Science of Metals 


CHICAGO Our contributions have been 
insignificant compared to those of the Ameri- 
can Society for Metals, which has taken heat 
treating out of the blacksmith’s shop, changed 
a trade to a science, made possible the develop- 
ment of precise heating tools to replace the 
forge, and changed the heat treater from a 
medicine man to a technician. The accomptish- 
ments of our Companies have been merely the 
result’ of industries’ irrepressible demands, 
which have been whetted by the inspirations, 
dreams and successes of the metal in 
industry for stronger, lighter and more uniform 
materials to make possible the modern meth- 
ods of living. This is their anniversary and 
vours. We extend congratulations ! 

A. N. LInpBerc 
President, Lindberg Steel Treating Co. 
Lindberg Engineering Co. 


PROGRESS 
In Central Station Operation 


— During the past 25 vears 
Philadelphia Electric Co. had 
a 10-fold increase in its power 
demand, improved its service, 
and constantly reduced its 
rates. This has largely been 
accomplished because of 
advances made in the science 
and applications of metals. 
The development of fer- 


rous allovs has made prac- 
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ticable higher steam pressures and temperatures, 
thereby effecting large economies in the genera- 
tion of power. ‘The progress in welding has 
facilitated cheaper, more reliable construction 
and has expedited maintenance and repairs, 
thereby safeguarding service. New non-ferrous 
metals have contributed to the advancement of 
reliable distribution and utilization. 

The Philadelphia Electric Co, heartily con- 
gratulates the American Society for Metals on 
its 20th birthday and acknowledges its outstand- 
ing contributions to the art and = science of 
metals. 

H. P. LiversinGe 
President, Philadelphia Electric Co. 


PROGRESS 
In the Use of Molybdenum 


New York Crry Twenty-five years ago, 
during the early days of the societies which 
later became the American Society for Metals, 
molybdenum was virtually unknown to the 
metallurgist and the engineer. By 1919 the 
assurance of a steady supply of this element 
from a domestic mine at Climax, Colo., gave 
the steel producer and user some incentive to 
investigate the potentialities of molybdenum for 
alloying steel. 

Then the nickel-molybdenum, chromium- 
molybdenum subsequently chromium- 
nickel-molybdenum steels proved their worth 
during the 1920’s. Molybdenum cast iron and 
molybdenum high speed steels came into their 
own during the 1930's. The phenomenal increase 
in world consumption, coming as it did after 
other alloying elements had been well estab- 
lished commercially, is proof of the true merits 
of the metal. 

Climax Molybdenum Co., as a very active 
participant in the development which resulted 
in the rapid growth of the use of molybdenum, 
and as both an interested spectator and coopera- 
tor in the concurrent growth of the A.S.M., is 
particularly pleased to congratulate the Ameri- 
can Society for Metals on its 20th anniversary, 
and happy for the opportunity to express its 
appreciation of the responsible part the Society 
has taken in the collection and dissemination of 
accurate and valuable data on a wide variety of 
metallurgical subjects. 

C. M. Loren, Jn. 
Vice-President, Climax Molybdenum Co. 


Page 204 


PROGRESS 
Im Electrically Heated 
Equipment 


Derrorr-— The last 25 years have seen vir- 
tually all of the development of two arts toward 
which Hoskins Mfg. Co. has made some basic 
contributions. ‘To the art of industrial tempera- 
ture measurements we provided the inex- 
pensive nickel-chromium — nickel - aluminum 
thermocouple for temperatures that formerly 
demanded the use of platinum couples. The 
other art is that of electric resistance heating in 
home and factory. From this came a new 
industry for the manufacture of electrically 
heated equipment and also a monthly mullti- 
million dollar heating load for the nation’s elec- 
tric utilities. Our contribution to electric heat- 
ing has been our original development of the 
nickel-chromium resistor alloys. 

A. L. Mansu 


President, Hoskins Mfg. Co. 


PROGRESS 
Im Titanium and Zirconium 


New York Curry We are delighted to 
cooperate with your request by informing you 
of some of the major developments of this Com- 
pany during the past 25 vears. Since the begin- 
ning of our venture at Niagara Falls we are 
proud to state that we have developed such 
useful titanium and zirconium compounds as 
are now used on a large industrial scale. ‘Tita- 
nium oxide, as you know, is used extensively in 
paint; ferro-carbon-titanium in the manufac- 
turing of steel; and zirconium oxide, namely 
“Opax”, as an opacifier in the vitreous enamel 
industry, 
PF. Mereprrnu 
President, Titanium Alloy Mfg. Co. 
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PROGRESS 
In Efficient Steam Generation 


New York Crry — Babcock & Wilcox intro- 
duced seamless stainless steel tubing in this 
country and developed a number of alloys for 
pressure tubes with resistance to corrosion and 
oxidation, thus making possible— or eco- 
nomical —- numerous chemical processes includ- 
ing new petroleum refining operations. Another 
metallurgical matter in which B. & W. pioneered 
was the welded boiler drum that greatly reduced 
the cost of high pressure, high thermal efficiency 
boilers, and removed one of the most common 
sources of caustic embritthement in boiler 
drums. The use of various alloys and several 
different kinds of welding is responsible for 
the modern economical boiler, which helped 
make possible the use of the high-pressure high- 
temperature steam cycle that has more than 
doubled the transformation of fuel energy into 
electrical energy in the past 25 years. 

C. W. Mippieron 
Vice-President, The Babcock & Wileox Co 


PROGRESS 
In Rolling and Drawing 
Machinery 


Worcester, Mass. - During the last two 
decades Morgan Construction Co. has met the 
increasing demands for quality in rolled steel 
products by building into its mills features 
which control the accuracy of section, finish of 
surface physical structure, even with 
increasing rates of output. This required the 
development of superior rolling mill machinery 
designed and built for reliable operation and 
requiring a minimum of maintenance expense. 
A notable development, the result of intensive 
research, was the application of oil film lubri- 
cation to roll neck bearings, placing in the 
hands of the steel companies a bearing possess- 
ing a greater load carrying capacily than that 
of any other type of available roll neck bearing. 
Phe introduction of multiple block wire draw 
ing into extended use by the perfection of draw 
ing machinery gave impetus to the manufacture 
of wire, and the application of wire cooling per- 
mitted ever growing rates of output. 

Paut B. MonrGan 


President, Morgan Construction Co 
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PROGRESS 


In Rapid and Accurate 
Pyrometry 


The progress of The 
Brown Instrument Co. during the past quarter 
century has been tied up very closely with the 
technical progress made within the metal and 
associated industries. We, in turn, view with 
pride our part in this technical advance because 
of the instruments and devices which it has 
been our privilege to develop and supply to 
meet the increasing technical demands made 
upon us. Among specific contributions we look 
back upon our development, through the carly 
years of this period, of millivoltmeter pyrom 
eters for heat treatment applications; — this 
occurred in a succession of stages from simple 
lemperature indicators to more elaborate 
recorders, and eventually to automatic control 
systems. This was followed, approximately ten 
vears ago, by the introduction of the Brown 
Precision Potentiometer, marking a great for- 
ward step by the bringing of laboratory preci 
sion into plant temperature measurement and 
control, Within the past five years further 
notable contributions to the art have been the 
Brown Optimatic, permitting the measuring of 
temperature of rapidly moving hot bodies in the 
metal working field; and the Brown Analy- 
graph, making possible the control and dupli 
cation of furnace atmospheres. All through 
the past quarter century, The Brown Instrument 
Co. and its parent company, the Minneapolis 
lloneywell Regulator Co., have contributed a 
constant stream of less spectacular devices and 
instruments, which have found many and 
varied niches within the metal and associated 
industries, from the huge openhearth to the 
small laboratory furnace, where they are day 
by day contributing their small part to this 
vreat activity, “unheralded and unsung”. 

Morron Morury 
Vice-President and General Sales Manager 
The Brown Instrument Co. 
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PROGRESS 
In Precious Metals 


New York Crry Congratulations to the 
American Society for Metals and best wishes 
for many more successful years! Outstanding 
developments in our research laboratories dur- 
ing past 25 vears include new alloys of white 
and colored gold, improved silver alloys for the 
arts, and low temperature silver brazing alloys 
which have revolutionized methods of joining 
metals and improved as well as reduced the 
cost of many production operations. We have 
developed special processes for the production 
of silver-clad copper, steel, and nickel for cor- 
rosion resistant equipment. Through research 
in powder metallurgy since 1931 we have pro- 
duced and processed compositions of precious 
and refractory metals that cannot be produced 
by conventional methods. Installation by us of 
the first large high frequency electric melting 
furnace in 1920, and bright annealing furnaces 
in 1915, resulted in economies, controlled uni- 
formity and better sheet and wire products in 
precious metals. We believe that one of our 
most important contributions to the precious 
metal and brazing industry is the constantly 
expanding technical service through which we 
have tried to assist and advise all users of the 
precious metals and their alloys. 
G. H. Niemeyer 
President, Handy & Harman 


PROGRESS 
In Testing and Balancing 
Machines 


Pa. During the last 25 
vears Tinius Olsen Testing Machine Co. has 
pioneered in the development, design and con- 
struction of several hundred new types and 
sizes of physical testing machines, testing instru- 
ments, and static and dynamic balancing 
machines. Among these are testing machines 
for accurately and easily determining the pliysi- 
cal characteristics of all metals, whether under 
tensile, compression, bend, alternate, or impact 
stress, hardness or some special form of tests. 
Developments in testing instruments include 
extensometers and strain gages of the greatest 
accuracy and which are very easily and quickly 
operated. Balancing machines for. statically 
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and dynamically balancing rotating parts are 
needed to reduce or eliminate vibration and 
thus prolong the life of the operating unit. 
Torsten Y. OLSEN 
President, Tinius Olsen Testing Machine Co. 


PROGRESS 
Im the Petroleum Industry 


The demand of the oil 
industry for metal products necessary for crack- 
ing processes for gasoline production has led to 
development of many alloy steels tre- 
mendous strides in welding technique. Oil 
cracking processes have conserved in excess of 
seven billion barrels of crude oil, thus saving 
an irreplaceable natural resource, and made 
possible an improved gasoline at lowered cost. 
Improved pipe and tubing have met the demand 
of the crude oil producer, enabling deeper drill- 
ing, and have had a large part in increasing the 
known crude oil reserve from five billion bar- 
rels in 1925 to 19 billion in 1989.) During this 
period the producer has been enabled to 
increase drilling depths from 6000 ft. in 1925 to 
15,000 ft. in 1989. The combined results of 
improved technique in oil refining and pro- 
duction enable the industry to meet a greatly 
increased demand for its products and at the 
same time steadily decrease the cost to the pub- 
lic and conserve the available crude oil supplies. 

A. E. Pew, Jr. 
Vice-President, Sun Oil Co. 


PROGRESS 
In Control of Heat Treatment 


It has been our privilege 
lo cooperate with progressive men in the metal 
and allied industries during a quarter century 
of transition in their heat treating processes 
25 vears in which many heat treating arts have 
become established sciences. We have helped 
apply sound principles to fundamental meas- 
urements, have developed laboratory instru- 
ments and from them reliable, industrial 
machines for automatic measurement and con- 
trol, and have had a share in the development 
of methods for the scientific prevention of vari- 
ations in the quality of heat treated products. 

C. S. Reppine 
President, Leeds & Northrup Co. 
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PROGRESS 


In Air Supply 
for Fuel-Fired Furnaces 


Harrrorp, Conn. Spencer Turbine 
Co. has played an important part the 
advancement of the metal working industries 
by its development of the centrifugal type turbo- 
compressor. Working with the manufacturers 
of oil-fired and gas-fired fur- 
naces, a blower been 
produced that delivers a con- 
stant flow of air throughout 
the range of the machine. 
These characteristics, so 
essential for the high grade 
work now being carried on 
in modern heat treating fur- 


PROGRESS 
In Industrial Electric Furnaces 


Mirwauker, Wis. — Significant accomplish- 
ments of Hevi Duty Electric Co. during the 
quarter century embody the first) successful 
development of electric heat treating industrial 
furnaces. This included the first use of non- 
oxidizing hearth plates, first use of six-sided 
heat in box type furnaces, and first use of 
heating elements in the hearths of 
rotary and car bottom furnaces. 
This company also was successful in 
introducing and obtaining national 
acceptance of vertical retort, batch 
type, electric carburizing furnaces 
with forced convection for gas car 
burizing. Hevi Duty also sponsored 


and developed furnaces equipped 


naces, are now considered 
necessities. From the very 
beginning Spencer has 
appreciated these require- 
ments and has perfected the 
multi-stage compressor for 
low pressure air supply. 
Wide clearances between the 
moving and stationary parts 
assure quiet operation without interruption of 
service or shutdowns. The thousands of hours 
of operation of these blowers, and the many 
trouble-free installations which entirely depend 
on their continuous operation without loss of 
efliciency, is a tribute to their success. 
Hl. HE. 
President, The Spencer Turbine Co. 


PROGRESS 
Im Turret Lathes 


Onto For the last quarter 
century The Warner & Swasey Co. has con- 
tinued to increase, to a remarkable extent, the 
productivity and the accuracy of its” turret 
lathes. This has enabled manufacturers both 
to cut production costs and increase quality of 
output. The result has been a contribution to 
lower prices and improved quality of the count- 
less devices which today add to the comfort and 
convenience of mankind, and still further raise 
our standard of living. 

WaAKNER SEELY 
Secretary, The Warner & Swasey Co. 
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with alloy elements operating at 

lemperatures above the safe range 
for nickel-chromium resistors, 
Epwin L. SMALLEY 

President, Hevi Duty Electric Co, 


PROGRESS 
Im Nickel and lis Alloys 
New York Crry Significant) accomplish- 
ments in the nickel industry have resulted from 
active technical research and development 
effort which, with the cooperation of industry 
and many individuals, has extended the use of 
nickel and nickel alloys. Of first importance 
is the number and wide diversification of these 
allovs, at least 2500 in number. Standardiza- 
tion of an extensive range of alloy steels by 
the automobile industry has been followed by 
broader industrial uses in the machine tool, 
petroleum, and other industries. Nickel has led 
in the development of alloy cast irons, resulting 
in engineering materials of improved perform- 
ance and dependability. Some vital industrial 
uses are: Nickel with copper, for corrosion 
resistance; with chromium, for high tempera- 
ture and electrical resistance; and with alu- 
minum, in combustion engine castings. The 
most outstanding development has been nickel 
bearing stainless steels. 
Rosenr C. STANLEY 
Chairman and President 
The International Nickel Co 


Page 207 


4 

| 
he 

i} 


PROGRESS 
Im Vanadium 


New York Crry——- The contributions of 
Vanadium Corp. of America have been in fields 
of alloy production and steel development. We 
pioneered a continuous electric furnace now 
operating on the production of ferrovanadium; 
it is even now among the few continuous elec- 
tric furnaces in the world. We contributed 
improvements in general steel quality through 
complex rather than simple deoxidizing alloys, 
such as those containing aluminum, silicon and 
iron with practically no carbon. We have 
developed constructional steels in great variety, 
contributing to weight reduction and hence to 
lowered costs of machinery and transportation 
equipment, largely in compositions in which 
high manganese content is associated with vana- 
dium. Some of these served with excellent 
economy and demonstration of quality in the 
World War and others are now in use in the 
construction of defensive equipment. We 
pioneered the use of low alloy steels in railway 
construction not only along the lines indicated 
above but in some of the original carbon-vana- 
dium and chrome-vanadium steels still occupy- 
ing positions among the highest in respect to 
quantity in use and serviceability. We have 
recently developed new alloys for controlling 
the occurrence of chilled areas as well as 
undesirable graphite distribution in strong cast 
irons, thus contributing to the reliability of cast- 
ings and predictability of their properties. 
Finally we have just produced a series of alloys 
contributing phenomenally to the hardening 
capacity of steels of fine grain size without the 
necessity for the use of large amounts of costly 
alloying ingredients. We believe these advances 
have aided cost reduction and quality improve- 
ment in American manufactures, thus contrib- 
uting a share to the American living standard. 
JEROME STRAUSS 
Vice-President, Vanadium Corp. of America 


PROGRESS 
In Temperature Control 


Rocuester, N. Y.-— The use of instruments 
for recording and controlling temperature for 
the last 20 years and more — especially during 


the last decade has shown a remarkable 


Page 268 


growth in a great diversity of applications in all 
industries. To mention a few, these industries 
include milk, oil refining, rubber, steel, canning 
and chemical. The importance of selecting suit- 
able materials to give satisfactory service under 
such varying conditions is, of course, apparent. 
Metallurgy has played its part in the develop- 
ment of alloys which, with the specialized study 
necessary for their use in instruments, has 
resulted in recorders and controllers capable of 
meeting the ever increasing demand for accu- 
rate and precise performance. 
L. B. Swirr 
President, Taylor Instrument Companies 


PROGRESS 


In Artificial Refractories 
and Abrasives 


NiaGarnaA N. Y.—-Ever accelerating 
progress in the metal industry during the last 
quarter century has been paralleled by corre- 
sponding progress in the refractories and abra- 
Higher temperatures have 
improved 


sives industries. 
demanded received greatly 
refractory articles, which have been made pos- 
sible by the development, in the electric fur- 
nace, of artificial refractory materials. New 
cutting tools of extremely hard and tough alloys 
and of sintered powders have been met with 
entirely new abrasives, even to those made with 
diamonds. ‘These new abrasives have contrib- 
uted liberally to our present high speed, low 
cost quantity production and = supplied the 
demand for commercial finishes that are meas- 
ured in millionths of an inch. 
FraNnK J. TONE 
President, The Carborundum Co. 
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PROGRESS 


In the Utility of Metal 
for Electrical Equipment 


Scuenecrapy, N. Y. — Electricity’s contribu- 
tions to America’s industrial progress during 
the last 25 years have been particularly impor- 
tant. Applications of electric power and con- 
trol to manufacturing —- from rolling steel for 
automobiles to weaving cloth for dresses 
have helped to improve quality and decrease 
cost of manufactured products. Lower produc- 
tion costs mean increased sales, increased pro- 
duction, and more jobs in industry. We believe 
that the best way to maintain the steady upward 
march of America’s standard of living is 
through the continued creation of “More Goods 
for More People at Less Cost”. 

Successively electricity has been applied to 
more and more industrial processes as power, 
heat, or control. Operating speeds have been 
advanced; controls have been made more pre- 
cise, faster, and more completely automatic. 
Witness, for instance, the modern high speed 
hot-strip and cold-strip steel mills, a typical 
example of the application of electricity to 
industry, and of what has been achieved 
through that application. 

Great as is this contribution of electricity to 
metallurgy, the contribution of metallurgy to 
electricity — its production, control, and dis- 


tribution —is equally important. New alloys 
have made it possible to operate steam turbines 
at constantly increasing temperatures up to 
950° F., and thus at higher efliciencies and lower 
costs. A new cold-rolled silicon steel! which 
reduces transformer core losses by 50% is 
one of the oustanding accomplishments of our 
Company's research scientists and engineers 
during this period, 

General Electric scientists and engineers 
have made other contributions as significant as 
this one to metallurgical progress: Alnico, a per- 
manent magnet alloy having greatly increased 
strength per unit weight and greater resistance 
to high temperature and mechanical shock; 
Trodaloy, a hard but high-conductivity copper- 
beryllium alloy for long-life welding electrodes. 
They have made possible on an increasingly 
large scale fabrication by electric welding; they 
have extended the use of powder metallurgy; 
and they have done fundamental research in 
atomic and crystal structure, throwing light on 
physical and magnetic properties of metals and 
alloys, the ultimate significance of which will 
be told in tomorrow’s industry and tomorrow’s 
standard of living. 

CHARLES E, WILSON 
President, General Electric Co. 


PROGRESS 
Im Accurate Hardness 
Measurements 


New York Crry — For the past 25 years we 
have devoted ourselves exclusively to making 
and continuously improving measuring appa- 
ratus to guide technical, industrial and research 
work of metallurgical character. Twenty-five 
vears ago this country imported many instru- 
ments. With other instrument makers in the 
United States we have proved that this country 
is not solely adapted to mass production — as 
many Washington politicians believe — but can 
produce the world’s finest measuring equip- 
ment. That proof is evidenced by large export 
volume during past 15 vears, as European plants 
buy various American made instruments pro- 
duced under highest labor costs for absolutely 
no reason except their superiority. Thousands 
of our “Rockwell” Hardness Testers are now in 
foreign plants. 

Cuas. H. Witson 
President, Wilson Mechanical Instrument Co., Ine. 
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PROGRESS 
In the Aircraft Industry 


Hartrrorp, Conn. — The three manu- 
facturing divisions of United Aircraft Corp., 
following a policy of increasing emphasis on 
research and engineering development, have 
made substantial contributions to the rapid 
technical advance of the aviation industry. 
Pratt & Whitney Aircraft Division has made 
continuous progress in increasing power and 
reliability and decreasing specific weight and 
fuel consumption of aircraft engines. Hamilton 
Standard Propellers Division has developed 
controllable-pitch, constant-speed and = quick- 
feathering propellers that are in universal serv- 
ice. Vought-Sikorsky Aircraft) Division has 
produced commercial aircraft that blazed the 
air trails across the oceans, as well as high- 
performance military aircraft) for national 
defense. All these have contributed to increased 
speed of transportation and communication by 
which aviation is aiding the progress of our 
civilization. 

Witson 
Executive Vice-President, United Aireraft Corp. 


PROGRESS 
Im Tools for Mechanized 


Farming 


Deere & Co. congratulate 
the American Society for Metals on its 20th 
anniversary. Your Society has a remarkable 
record of accomplishment. For Deere & Co. 
also this has been a period of substantial 
growth. Of great importance in that growth 
has been the development of power farming. 
With power farming have come many new 
problems in design and materials, and these 


have brought an increasing use and importance 
of metals and metal treatment. We have fos- 
tered research and we have been able to utilize 
many of the newer materials which have been 
made available to industry. During this time 
the farm tractor has been developed and with 
it have come implements which fit the needs of 
the present day farmer. This has resulted in 
better farming and lower costs. The large num- 
ber of our organization who are members of 
vour Society is the best testimonial we can offer 
of the value of your work to our industry. 
CHarkLes Deere WIMAN 
President, Deere & Co. 


PROGRESS 
In Steel Pipe Manufacture 


CLEVELAND, OHIO 
developments of recent vears, in my estimation, 


Among the important 


is the work done with pipe. Steel & Tubes, a 
Republic Division, successfully) brought the 
process of making electric resistance-weld pipe 
on a small scale to the production of line pipe 
and casing of large diameter, resulting in vast 
expansion in pipe lines. The Fretz-Moon process 
of continuous pipe welding is important in the 
production of smaller diameter pipe of a uni- 
form physical and chemical character. The 
work done at our southern properties in connec- 
tion with the sintering of flue dust may play an 
important part in the future of the steel indus- 
try. Republic may also take some credit for 
its work with silicon strip and sheets, without 
which the electrical industry might find it dif- 
ficult to produce fine equipment essential in 
power, communication radio. — Finally, 
Republic Steel Corp. has carried on the work 
with alloys so ably begun by its predecessor 
R. J. Wysor 
President, Republic Steel Corp. 
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A SHORT HISTORY 


THE 


OF 


AMERICAN SOCIETY FOR METALS 


ESS THAN J5O vears ago heat treating was more 
L of an art than a science. Each treater had 
his own technique, and results varied according 
to his ability and mood. Proud of the individ- 
uality of his product, he had no desire to know 
what other treaters were doing. As jealous as 
other artists, he particularly resented those 
voung upstarts, the “white collar” scientists, the 
metallurgists, who came fresh out of college 
classes in theory and, without any practical 
experience at all, presumed to criticize his 
methods. 

In the fall of 1913, a toolsteel salesman in 
the Detroit area named Park Woopsipt 
invited 20 of his friends, most of them harden- 
ing room foremen, to meet with him at the 
Felloweraft Club. He had an idea that it would 
be practically advantageous to form a society 
opposed to secretiveness in the shop. Why 
shouldn't the heat treaters get together and com- 
pare notes? Each man who helped another 
would ip turn receive help, and mutual service 
in the way of education would avoid duplication 
of effort in discovering better methods, would 
make for efliciency and improved products gen- 
erally. Probably more attracted by Bint Woop- 
SIpE’s personality than his idea, the artisans met 
and agreed to form a Steel Treaters Club. 

Woopsiwe had also an idea that the jealous- 
ies between worker and metallurgist might be 
composed by absorbing some of the metallur- 
gists into the Club. Other societies already 
existed for the education of the technical man 
to the exclusion of the practical man, but in 
this catholic society he wanted anyone who was 
interested in the advancement of the steel treat- 
ing industry. Mutual education would be broad- 
ened if the man who knows could, at the same 
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lime, explain why the metal changes. Given a 
knowledge of what causes bring what unde- 
sirable qualities, the workman could thereafter 
avoid the causes. 

At first the membership generally was not 
enthusiastic. Woopsipe was probably not jok- 
ing in later vears when he reminisced about the 
third meeting of the club. theoretically 
trained man was to be invited to speak, and one 
prospect was blackballed because he was too 
husky, another because he was so well-known 
that any injury done him would arouse com- 
ment. Finally the son of a minister was chosen 
because he would be obliged to turn the other 
cheek! One by one thereafter technical mem- 
bers were admitted, until by 1915 the club added 
the word Research to its name, becoming the 
Steel Treating Research Club of Detroit. 

Soon executives began to join, with result- 
ing mutual understanding of steel treating prob- 
lems and executive problems. Some salesmen 
were also taken in, so that they might pick up 
the shop vernacular and talking points for their 
hardening room equipment and in turn give 
their customers’ point of view to the treater and 
executive. Both these classes remained in the 
minority, however; until the mid-20's the sales- 
men were definitely discriminated against in 
many ways. Most of them at that time knew 
litthe about their product, and relied on back- 
slapping to sell. (Bint. Woopsipe was unusual 
in having been a journeyman blacksmith.) It 
was feared, therefore, that too large a salesman 
alloy would contaminate the serious purpose of 
the Club with merrymaking. Intensely self-con- 
scious, and sobered by the War that soon broke 
out, the Club in its early days devoted its meet- 


ings exclusively to papers and discussion. It 
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was only after the War that pleasure was mixed 
with business, and reports of meetings were 
relieved by accounts of wrestling matches which 
“resulted in a draw after a very high tempera- 
ture had been reached. Contestants were 
immediately quenched in cold water’, or of 
tournaments where “the best that can be said of 
these golfers is that some of them are good to 
their families”. 

It was not true, of course, that immediately 
after this association started no one in the steel 
industry ever felt jealous or secretive again. But 
the fact is that the ideal of friendliness and 
openness was given tremendous impetus because 
it filled a definite need. 1915's production rate 
of aircraft engines and trucks and automobiles 
was nowhere near high enough for 1917, and to 
supply War demands cooperative effort was 
essential. Self-interest dictated apparent unsel- 
fishness. When America entered the war, quar- 
relsome elements were inclined to mass against 
a common enemy. What was important now 
was not whether one individual could make a 
crankshaft that wouldn’t break, but how many 
men could make how many such cranks. Per- 
sonal pride was forgotten in a patriotic desire 
to serve the industry. Significantly the name of 
the society was changed by 1918 to Steel Treat- 
ing (instead of Treaters) Research Society, and 
the Society incorporated. 

The ideal is still, in 1940, timely. Not only 
is there still a degree of secrecy among manu- 
facturing companies to be combated, but the 
association of men in all branches of the indus- 
try promotes a friendliness opposed to jealous 


struggle. 


The Great Schism 


To return to War days. Steel treaters from 
other cities began to make inquiries about join- 
ing the Detroiters, who ambitiously broadened 
their parochial outlook to include an exchange 
of information not only among themselves but 
between men in New York and men in St. Paul. 
They would become a National Society. Among 
the other sections or chapters formed was one 
in Chicago (1917), where THroporre FE. Barker, 
chairman, and Arruur G. Henry, secretary, 
directed policies for the next three years. In 
1918, coincidentally with the climax of the War, 
one of these new associates began to rebel. It 
didn’t seem fair to the Chicagoans to be paying 
all their $5 dues into the Detroit pocketbook 
and getting no allowance in return. Eventually 


they took occasion to secede when a group from 
the organization in Detroit privately urged the 
membership to ignore the nominee for first 
national president (whom they considered not 
directly enough concerned with the steel busi- 
ness) and write in a vote for Mr. Woopsipe. 

Messrs. Barker and Henry found themselves 
now directing about 200 Chicagoans, a deficit 
and the imposing name of American Steel 
Treaters’ Society. The situation seemed to call 
for a business manager. Barker suggested the 
personable young school principal in his home 
suburb, who should be the man. He was right. 
Hunt brought to the Society, 
purposing to disseminate knowledge, not only 
training in conventional educational methods 
but a natural progressiveness that appreciated 
the possibilities in the new ideas already incor- 
porated, and continued to provide new ideas 
annually from that day to this. Further, he was 
capable of realizing his ideas. Not apt to crack 
under stress of work himself, he could (and 
can) win other men to assist by friendliness, 
waggery, praise, infectious enthusiasm for the 
Society, and tact in his choice and presentation 
of facts. 

Specifically, ErseNMAN’s duties included 
everything from establishing a library to clean- 
ing the typewriter. Most important in the first 
vears was the organization of Chapters. Travel- 
ing to this city and that, he would invite influ- 
ential and capable steel makers and steel users 
to dinner, and introduce the aims of the Society 
so persuasively that the end of the evening 
would find good men in Chapter oflicerships. At 
these meetings definite arrangements would be 
made for the first open meeting of the newly 
formed Chapter a week later, at which his 
address “Heat Treatment, Its Past, Present and 
Future” would be given. Preliminary work was 
always so well done that the local organization 
was even then on its feet and many membership 
dues paid. In the course of a vear and a half, the 
American Steel Treaters’ Society found itself 
living up to its title by adding Chapters at the 
rate of over one a month. Today, of the 49 
Chapters in the American Society for Metals. 
Mr. EtseNMAN has personally organized 41. 

Besides Chapter formation, another means 
of embodying the ideal of cooperative education 
proved to be an exposition of heat treating 
devices and products, which had never before 
had a showing in America, in conjunction with 
the first convention of the American Steel 
Treaters’ Society in the fall of 1919. Display 
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THE CHECKING OF CAMS DURING THE 
GRINDING OPERATION 


By C. N. Dawe, 


Me tallurgists Stud hake Corporatio 


The cause of the checking of hardened steel 
during the grinding operation is a question that 
often comes up in the manufacture of the auto 
mobile, as well as in the other industries. Oc- 
casions such as this have been noted in plants 
where the different departments were grinding 
cam shafts from the same hardening room. In 
one of these departments the foreman com 
plained that many of the cams were checking, 
while no such complaint was received from the 
foreman of the other department. This was 
simply a case of the former pushing the work 
too hard at a time when the steel would not 
stand it. From this it is evident that the fore 
man must use some discretion as to how hard 
he can push his work and still turn it out satis 
factorily. There appear to be times when the 
steel will not stand the rough handling that it 
ordinarily receives. 

The water or brine hardened case on a piece 
of carbonized steel which is to be ground, is, at 
the best, in a strained condition. The water 
or brine quench with no draw leaves the case 
in this condition. If a grinding wheel is pushed 
against this strained surface with considerabl 
force, it is not surprising that it 
checked. 

Although 
considering the 
through the grinding operation every day, two 
presented, which 


be comes 


checking 1s 
amount of material that goes 


comparatively rat 


or three conditions are here 
may account for the fact that grinding checks 
appear in steel at some times more than at 
others. 

If during the 
tions are such that 


per cent or more is on the outside of the case, 


carbonizing operation, condi 


a carbon percentage of ons 


upon cooling down there ts present in this high 


carbon portion of the case, a net-work of c¢ 


mentite surrounding the individual grains of 
steel. This cementite 1s a glass hard brittle 
constituent. It, when the piece ts hardened 


and this net-work is not broken up, the hard 
grains of steel next to the surtace of the piece 
are then still surrounded bv this brittle net 
work. This cementite, of which the net-work 


is composed, expands more on heating than the 


grain which it surrounds, thus when heated 


and hardened the net-work puts added strains 
in this portion of the case by closing in on 
each grain. It has been found that heating 
the carbonized piece for half an hour at the 
temperature has no tendency to 
It is a condition that 


hardening 
break up this net-work. 
should be avoided tn the hardening room. 

The matter of gases dissolved in steel un 
doubtedly at times enters into this question 
of the apparent brittleness in steel. 

It is a well known fact that hvdrogen ab 
during a_ pickling operation 
makes the steel extremely brittle, whereas 
baking the steel for a short length of time 
two to three hours), at a moderately low tem 
perature will drive out the hydrogen. 

Metallurgists have also proven the tact tnat 
dissolved nitrogen causes steel to be vers brit 
It has 


sorbe ad by steel 


tle if present in sufhicient quantities 
been found by experimenting that 030% to 04% 
nitrogen in a high carbon steel causes it to 
lose all toughness. If then the original low 
carbon steel which is to be carbonized contains 
03% to 049% nitrogen, a condition which may 
be expected, after carbonizing we have in_ the 
case a high carbon steel with the percentag 


of nitrogen stated, and thus a brittle condition 


ot the piece to be ground 


over the surface 
rved which in 


Another point has been 
dicates that torging strains have 
During a period 


trouble was cncountered with the 


something t 
do with checking. when con 
siderabk 
( recking or cam shafts, if was noted that the 
original cam shatt torging was not being heat 
ed sufhciently high enough after the torging 
operations to remove all forging strain. This 
heat was raised and at the same time th 
trouble with checking ceased. This mav have 
been simply a coincidence but it is well worth 
noting. 

Wi can sec then, if the above conditions at 
blame for 
checking is not alwavs with the hardener or 
foreman, and not al 


fect the steel as stated, that the 


with the grinding room 

ways on the steel. The question must be look 

ed at from every angle, and it 1s such problems 

as these that science, together with the an 
0 \ 


ndeavoring t sol 


of the practical man. is « 


Technical addresses before the Steel Treaters 
Club (later the Steel Treating Research Club 
of Detroit) were published as leaflets for ring 


binder. Above is a facsimile of the first pub- 
lication of the first 
presented during the 


“formal” paper, if was 


winter of 1915-1914 
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space could be rented to manufacturers, who 
could show examples of the technical advance 
described that same week in the metallurgical 
sessions, as well as sell to the practical man and 
executive. All the important men would one 
day foregather from all over the country, and 
corridor conclaves would be as worthwhile as 
au college course. 

Nevertheless, somewhat doubtful of initial 
success, the Society set the date for the same 
week as a convention of the American Institute 
of Mining Engineers in Chicago, in hopes of 
allracting some of the larger organization's 
members to look in. This first exposition at the 
7th Regiment Armory was the only one in the 
history of the Society to be opened with official 
praver. Actually there need have been no fears 

at least 10,000 people, a high percentage of 
them prospective customers, came to look, and 
no less than 500 among them applied for mem- 


! 


bership in the Society! It was a lucky time to 
begin exhibiting, for the next 20 yvears were to 
prove the hevday of world fairs and = other 


expositions. 


Steel Treaters Re-United 


The War was over by now, and men of the 
sword were beating out ploughshares. Col. 
formerly of the U.S. Army's 
Ordnance Dept. and currently Associate Profes- 
sor of Metallurgy at University of Michigan, 
began during 1919 to suggest an end of hostil- 
ities between the American Steel Treaters’ 
Society (Chicago group) and the Steel Treating 
Research Society (Detroit group). He pointed 
out that contrary to their expressed purpose of 
cooperation to avoid duplication of effort, they 
were competing one with the other, wasting 
energy personal quarrels that might have 
gone to advance industry. In Pittsburgh Col. 
Wurre received unexpected support from two 
Chapters which had been formed by the two 
rival organizations on succeeding days, but 
which, being composed of individuals previously 
friends and with a generous overlap of personal 
memberships, could not see any reason why 
they should separate now. [It wasn’t long, there- 
fore, before representatives of each Society, 
with Col. Witrre as a mediating neutral, battled 
out differences at Battle Creek, and a new, 
amalgamated Society celebrated its armistice in 
Philadelphia (where the second exposition was 
concurrently held) in the week of Sept. 14, 1920. 


Necessary compromises were, after all, 
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minor. One created a name that was a mixture 
of the old names —the American Society for 
Steel Treating. Each of the old Societies wished 
the national office to be located on its own 
ground. Both Detroit and Chicago were there- 
fore passed over in favor of Cleveland. Rented 
offices, first at 16th and Prospect and later at 
Kast 7Ist and Euclid, have housed the directing 
activities until the present, when a permanent 
home, a fine old stone mansion at 7301 Euclid 
Ave., has been purchased from the Norton fam- 
ily — another pioneer, a family carly in the iron 
ore business. 

Steel treating did not long remain— the 
Society's exclusive concern, Alloying during 
the manufacture of steel soon approached heat 
treatment in importance, and the quality and 
treatment of non-ferrous as well as ferrous 
metals began to attract the attention of consum- 
ers. Wisely keeping abreast of the times, the 
Society expanded its field by 1921 to include the 
Whole manufacturing process of any metal. 
Reluctant, however, to change its by now well- 
known name for the sake of consistency, the 
Society continued with the old one until con- 
vinced that membership and convention support 
would be increased by the use of a more inclu- 
sive name. In 1935 the word “Metals” was 
substituted for “Steel Treating” to form the 
present tithe for this much-christened American 
Society for Metals. 

The underlying purpose of promotion, of 
vetting together to push industry (and inciden- 
tally each other) was agreeable to both of the 
formerly hostile groups, and has never changed, 

It has not always been possible to carry 
through all the projects promoted in the early 
davs. A standing Research Committee, after 
preparing lists of subjects ripe for study to give 
any interested individual or institution, pro- 
posed to establish a laboratory, but this had to 
be abandoned for lack of funds, 

On the other hand a standing Recommended 
Practice Committee has been most successful, 
once it overcame a false start. Born a Stand- 
ards Committee, it examined the work done by 
other Societies and concluded that the writing 
of specifications would be a duplication of 
effort. By 1923 it transferred its interest to the 
formulation of recommendations for good prac- 
tices in heat treatment, which would advance 
industry more than recording standards already 
set up; it would also be a novel venture. As a 
matter of fact, the publication of a Handbook 
of Recommended Practices had been in_ the 


Vetal Progress, Anniversary Issue, March 1910 


red: 
| 
= 
2 
> 
| 
| 
| 
| 
{ 
| 
5 
| 
| 
| 
| 
be] | 
ta, 
Veit 
| 
ick 
| 
3 
7 
a 
f 
2 
Zz 


agitational stage for some vears already, during 
which Secretary Ersenman had used the pros- 
pect as one of the lures for support in prospec- 
tive Chapters. Action was postponed because 
of disinclination to put the Society's name 
behind recommendations which might be of 
questionable desirability. 

Such doubts were dispelled by soliciting the 
cooperation of all possible interests on a single 
committee, and requiring substantial agreement 
before publication. Finally, in 1924, work began 
under the direction and assistance of J. Eowarp 
DoONNELLAN, Recommended Practice Committee 
secretary, Who proved himself so well suited to 
a job requiring strict exactness in both large 
and small matters that he is still carrying on the 
work. Committee work, once begun, grew 
rapidly. From time to time, as subjects were 
proposed, the parent committee would assign 
the task of preparing a tentative procedure to a 
subcommittee or individual. When written 
these procedures were sent out to the interested 
membership and when they had been returned 
with criticism, the authors would work over all 
suggestions before submission of final recom- 
mendations to the parent committee Qwhich, on 
acceptance, would dissolve the committee until 
time necessitated revision). These were then 
printed in “Lefax” size data sheets for ring 
binders, and sent to the members periodically 
as a supply accumulated, 

The first of these data sheets were posted in 
the latter part of 1923. By 1928 loose-leaf data 
books had been supplanted by the first of the 
bound Handbooks, which was sent free to the 


Growth of Metals Handbook 


members. It numbered 600 pages, where the 
most recent edition of @ Metals Handbook, pub- 
lished in 1939, boasted 2000.) (Complete data on 
these editions are included in the accompanying 
table.) In order to withdraw obsolete Hand- 
books from circulation, members return the old 
before being sent the new edition, and receipts 
in the national office (including everything from 
S.A.E. Handbooks to tubes of tooth paste) have 
indicated a general demand for the product of 
the Recommended Practice Committee (now 
called the Metals Handbook Committee). 

This committee has set an example for 
cooperation to the Society. Starting from a 
group of three men it has grown until 51 sub 
committees totaling 800 men worked unselfishly 
on the last edition. Occasionally a single sub 
committee has worked as long as 10 vears. To 
the satisfaction (and surprise) of the committee 
secretary, Mr. DoNNeLLAN, there has never been 
any difficulty in persuading members to put in 
many hours of work, unpaid by anvthing more 
concrete than gratitude and respect. 

It is not to be understood, however, that 
cooperation has existed only among the mem- 
bership. Beginning in 1921, representatives 
have often been appointed to assist some other 
organization ina project, or other societies have 
been invited to participate in a Society commit- 
lee or convention. When, by 1927, the great 
mass of non-ferrous material in the Handbook 
was studied, the Institute of Metals Division of 
the American Institute of Mining and Metallur- 
gical Engineers was asked to assist in its expan- 
sion an invitation cordially accepted. This 
arrangement has resulted in a nota 
ble non-ferrous section in the Hand. 
book, in itself a splendid contribution 


Eprrion Pace Size PAGES ARTICLES lo metallurgical literature. As 
1994 ASST Handbook. Loose-leaf another phase of cooperation, num 
Ferrous 6%, x 34, 52 1 73 bers of technical societies have made 
Non-Ferrous x4 287 (2 ita custom to hold annual meetings 
Handbook at the same time and place as the 
wid “Of 26 lo give papers simultaneously, and to 
1930 National Metals Handbook a lesser degree to exhibit also. By 
Ferrous x4 1931 this fact suggested the name of 
1983 National Metals Handbook ni . z National Metal Congress for the con 
Ferrous 7x4 O76 141 vention, 
Non-Ferrous 7x4 155 ws) The Congress has occupied an 
x S76 increasingly important place in 
a% «5% 165 135 Society attention. The location alter- 
1930 A.S.M. Metals Handbook nates between East and West, as an 
of the membership. and is almost 
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invariably located in an industrial center to 
permit of plant visitations during the five-day 
session. 

The Exposition has also undergone many 
changes during the 20 years since the first one 
in Chicago (prior to the amalgamation). As 
manufacturers became convinced of the sales 
value of exhibiting, space rentals increased until 
few exhibition halls across the country are large 
enough to house the show; as exhibitors became 
acquainted with the education and training of 
the visitors they replaced ballyhoo artists in the 
booths by salesmen who were also metallurgists 
and executives. The subject matter broadened, 
along with the field of the Society, from heat 
treating appliances to the whole metal industry, 
from raw material to finished product. Most 
striking change of all was in the appearance, 
which maintained a certain continuity only in 
polish and precision, qualities inherent in the 
products shown. The attractive value of motion 
was soon appreciated; live exhibits replaced 
dead ones; movies were set up, puppet shows 
produced. Wicker furniture gave way to lux- 
urious appointments. 

In the 1920's the fullest possible use of space 
was made, each manufacturer somehow cram- 
ming samples of every product into his booth, 
decoration being thrown in in the form of flags 
and greenhouse products. Around 1929, and 
even more after the Chicago Fair, an attempt at 
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Many notables in Society History Gathered at This Small Dinner at University Club, Boston, Given Sept. 24, 1924 in 
Honor of Kotaro Honda, Honorary Member &, by George B. Waterhouse. Clockwise around the table the men are: 


Herpert J. physicist at Bureau of Standards 
(now in charge of alloy steel and iron develop- 
ment, International Nickel Co.) 

Rosert M. Biro, of G. F. Pettinos’ organization (now 
district manager of sales, The Midvale Co.) 

D. J. McApam, Jn., Experimental Station, U. S. Navy 
(now with Division of Metallurgy, National Bureau 
of Standards) 

C. LANGENBERG, melallurgist at Watertown Arsenal 

C. Barn, Union Carbide and Carbon Research 
Laboratories (now assistant to vice-president, U.S. 
Steel Corp.) 

Pau. D. Menica, director of research (now vice-presi- 
dent, International Nickel Co.) 

SaMvUEL L. Hoyt, research laboratory, General Electric 
Co. (now technical adviser, Battelle Memorial 
Institute) 

Cuartes E. metallurgist, Union Carbide 
and Carbon Research Laboratories (now dean of 
engineering, Ohio State University) 

*ALBeRT Savcveur, professor of metallurgy, Harvard 
University. 
rGeorGe BurGess, director, Bureau of Standards 

HoNbDA (now president, Tohoku Imperial 
University) 

Georce B. Warernnouse, professor of metallurgy, 
Massachusetts Institute of Technology 

rF. C. A. H. LANrsperny, managing director, Jessop 
Steel Co., Sheffield, England 

tJoHN A. Maruews, president, Crucible Steel Co, of 
America 

ZAyY Jerrnies, Research Department, Aluminum Co. of 
America (now technical director, Incandescent 
Lamp Dept., General Electric Co.) 

+Herpert M. Boyvusron, professor of metallurgy, Case 
School of Applied Science 

Oscar E. Harper, professor of metallography, Univer- 
sity of Minnesota (now assistant director, Battelle 
Memorial Institute) 

*+Epwarp D, CAMPBELL, professor, Univ. of Michigan 

E. D. CAMPBELL, Jr. 
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the most effective use of space introduced a new 
simplicity. One important product might be 
emphasized by size or repetition, by a colored 
background or play of light, while surrounding 
empty space relieved the eye of a sense of clut- 
ter and strain. As art schools began to talk 
about the sculptural values of metal work —~ its 
luster, texture, and so on—the necessity for 
extraneous decoration disappeared. Companies 
specializing in artistic exhibition were employed 
to put whole exhibits together and crate them 
complete to the hall. 

One disadvantage in the eve appeal was the 
fact that, although no attempt was ever made to 
draw any but members or customers, John Pub- 
lic began to attend in such quantity that after 
1936 the management found it necessary to 
exclude all but members and invited guests. 
Whenever registration of attendance has been 
taken, over half the membership has been found 
present, 

Very early the business management of the 
conventions was taken over by the 
national office, and by 1927 even the 
arrangements for entertainment were 
found too burdensome for the local 
Chapter, which thereafter maintained 


only an advisory capacity. 11000 


For the technical sessions, members 
who have developed some new process 
have always been invited to read papers. 
At the 1921 convention difliculties were 


encountered from too enthusiastic a 9000 


reply to invitations: 75 papers were pre- 


sented in five days of simultaneous ses- 8000 


sions. As a further complication, the 
speaker often talked so long that discus- 
sion had to be cut or eliminated. Even 
where there was discussion it did not 
seem worthwhile. In after years speak- 
ers have been strictly held to the time 
limit; authors were slowly persuaded to 
write their papers long enough in 
advance to preprint, thus bettering the 
quality of discussion, and the total num- 
ber of papers given by ASMembers was 


Membership 


cut to between 30 and 40. Either before 3000 


or after the conventions all the papers 
and discussion have found their way 
into Transactions, the publication that 
replaced the Journal of the American 
Steel Treaters’ Society and the Proceed- 
ings of the Steel Treating Research 
Society in the task of record-keeping and 
correlation of experience. 


To the author of the best paper published 
in Transactions is given a Henry Marion Howe 
medal, the presentation being made at the ban- 
quet held during the convention. Also awarded 
on this occasion are: A medal to the past Presi- 
dent (along with the Henry Marion Howe medal, 
this was first presented in 1923), a certificate to 
the E. D. Campbell Lecturer (an institution since 
1926), and the Albert Sauveur Achievement 
Award for metallurgical research proven in 
time to have affected industry. This last was 
given for the first time in 1934 in honor of a 
man who had always urged the Society's ideal 
of advance. 

Two metal congresses were held in 192%, 
1931 and 1988, when replicas of the National 
Metal Congress took place in California to 
accommodate the growing far western Chapters 
and to dramatize western industrial advance. 
Called the Western Metal Congress, they have 
enjoyed the assistance of all 12 national tech- 


nical societies with coastal groups. 


Growth in Membership Has Been Steady, Except 
During the Worst of the Depression. Number of 
exhibitors, each taking generous space, taxes the 
capacity of America’s largest exposition buildings 
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Another type of convention has been the 
sectional meetings, where several neighboring 
Chapters gather to discuss papers and visil 
During the 1920's 


these were held (usually semi-annually) where 


plants for one to three days. 


hotel or show facilities were not large enough to 
house a Metal Congress, and far enough from 
the location of that year’s Congress to draw 
members unable to attend the main convention 
because of time and expense. 

These sectional meetings proved to have 
definite social advantages, and for a number of 
years they were supported financially by the 
national office, until expenses were found to be 


Home of American Society for Metals, Occupied Feb. 26, 1940 


disproportionate to attendance. Since then sec- 
tional meetings are held by groups of contiguous 
Chapters, which make their own arrangements. 

The Chapters, also socially advantageous, 
have not weakened in the course of time. On 
the contrary, since the beginning the strength 
of the Society has been in the Chapters and 
Chapter meetings, rather than in conventions or 
in the national office. (In this, it may be pointed 
out, the American Society for Metals is unique 
among technical societies.) The theory is that 
Tom Jones is more likely to discuss his prob- 
lems with a small group of men he knows than 
with a large one he doesn’t know or an imper- 
sonal committee or name in the national office. 

On the whole the national office maintains 


an advisory capacity. The president, elected for 


a term of one year, and the secretary (WILLIAM 
H. EiseNMAN, since 1920) visit a majority if not 
all of the Chapters each year, to observe and 
recommend, as well as receive Chapter sugges- 
tions for national direction. 

That the membership has actually been 
attracted through the Chapters is indicated by 
the fact that a National Membership Committee, 
standing since 1920, was disbanded in 1927 for 
lack of work. 
ously growing without its efforts. 


The membership was continu- 
At the time 
of amalgamation there were 1721 members, and 
net increases were recorded for every year 
except 1931, 1932, 1933 and 
1938, until at present there 
are over 11,200 members. 
Not only was there a net 
increase in numbers, but 
the Chapters achieved a 
greater degree of stability 
in the course of time. Mr. 
EISENMAN tells a_ story 
about the first resignation 
received after he came 
with the Society, from a 
man on the outskirts of 
Chicago. Upset over the 
discovery that someone 
could lose interest in the 
Society, he spent 
transferring from street 


hours 


car to street car, in order 
to reach the recalcitrant. 
He learned that afternoon 
that the personal touch 
has greater impact than 
pleas hammered down by 
an unknown signature. In 
after vears Chapter oflicers have been urged to 
follow up their own members — which they 
effectively do. 

Among other factors in a stable member- 
ship have been Chapter programs, which since 
the early twenties have been mainly arranged 
in advance for a fixed date and permanent meet- 
ing place, and have been as closely as possible 
tied up to the interests of the members. From 
the national oflice comes help in the form of a 
speakers’ directory, and all over $6.50 of every 
member's dues is returned to the local Chapter 
lo finance its activities. 

After 1933 membership rolls increased by a 
phenomenal percentage, partly because of the 
changed name, but probably more because of 
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educational lines. Chapters 
here and there volunteered 
to lend their technical men 
for night-school courses, in 
local educational institu- 
tions, or gave courses inde- 
pendently. They proved so popular that more 
and more Chapters have followed the precedent 
since then, 

By 1922, Transactions began to mirror the 
trend. Besides continuing its “comprehensive 
survey of technical data” in convention reprints 
and abstracts, Ray T. Bayiess, its new editor, 
began to solicit contributions on subjects which 
would give the shop man a broadening educa- 
tional course in fundamental principles. 

By 1927 the national office was also coop- 
erating by sending the late Prof. Joun F. Keven 
of Purdue University to give extension courses 
in various cities. Called the “learned black- 
smith” to indicate his nice balance between 
theory and application, Professor KeLLer served 
the purposes of the project excellently for some 
vears by fundamental lectures having engaging 
titles like: “Why Steel Warps”. 

Attendance records kept at these meetings 
brought out an interesting item: The percentage 
of shop men was declining. The fact was that 
the man at the fire was no longer as important 
in the industry as he had been before the War. 
His judgment was not essential, now that direc- 
tions no longer called for heating to a “cherry 
red” but to 1475" F. Metal treatment was no 
longer solely an art but beginning to be a sci- 
ence. With accumulation of information, and 
mutual education, exact reproduction of result 
had become possible. Also, increasing mecha- 
nization had supplanted the muscular arm of 
the man at the fire. 

The important fellow now was the man al 
the controls. The engineer who read the pyrom- 
eter was probably lacking in the manual skill 
of the mill man or melter, and in the technical 
training of the research metallurgist. But he 
would probably have a general education that 
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induced a greater aptitude for fundamental 
principles than his strong-armed predecessor 
had shown. He could understand Professor 
KeLLer’s language, and he frequented his classes, 
Also present were a growing number of execu- 
tives and salesmen, with about the same educa- 
tional preparation as the engineers. “They do 
not spend all their time on metallurgical prob 
lems; metal, however, like labor and money, is 
one of their principal raw materials .. . They 
have a healthy interest in new developments in 
this raw material, or in methods of processing, 
heat treating or finishing it...” 

By 1931 it was found that three out of four 
members of the Society could be classified as 
executives, engineers or production men. Since 
then /hey have been the target for education 
instead of the shop man. The work has been 
carried on not only by continued interest of the 
Chapters, but by increasing activity in_ the 
national office. Lecture series given by mem- 
bers have been published and sent out along 
with slides for use in Chapters. Since 1934 a 
national committee has studied the possibilities 
in visual education, and begun a movie about 
metallic crystals. Book publication has grown 
from an occasional binding of convention papers 
ID) vears ago to a major educational venture 
including books ranging from testing methods 
to alloy steels. Since 1934, also, two series of 
lectures have been given at each Metal Congress, 
relieving the very scientific tone of the technical 
sessions with somewhat more practical appeal. 

In 1930 a new monthly magazine began to 
be published to cater specifically to the new 
majority. Its name, Velal Progress, was indica- 
live of its function of reporting news of 
advances in the industry to the men now most 


concerned with keeping up with the times. Its 
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editor, Ernest E. Tuum, was (and is) notable The reward was success. The American Indus- 


for conciseness and clarity in editorial presenta- trial Advertisers Association cited it in 1938 (in 
tion, and for curiosity about the outlying effects the Industrial Marketing competition) as having 
of such news on human happiness. had a “uniquely high standard of typographical 

Metal Progress has not been just another excellence’, and in 1939 a first award for edi- 
magazine. Mr. Thum, the editor, had for some torial achievement in the publication of pictorial 
years before undertaking his duties been inter- stories. A survey in 1938 by the Market Research 


ested in the fact that although other 
types of magazines and advertising 
were developing eye appeal, metallur- 
gical magazines were attractive only 
in content, From the beginning, there- 
fore, Metal Progress featured illustra- 
tions that were more than statements 
of fact. — a plant stack might be taken 
from an emphatic angle; the interest- 
ing pattern of photomicrograph 
might be brought out. Pictorial stories 
were introduced; covers were designed 
to do more than jacket the magazine; 
page layouts were balanced and _ the 
typography was made pleasing instead 
of eve-straining. 

This activity was just another 
instance where the @ developed an 
idea before anyone else, at a_ time 
when it would be generally welcomed. 


Beside Six Editions of the Handbook, 20 
Years of Transactions, 10 Years of Metal 
Progress and The Review, the @ has pub- 
lished 26 books. A list of them, with date 
of first edition, is printed at the right 


2 : 


Application of Science to the Steel Industry, 
by W. HL. Hatfield (1928) 
Principles of Steel and Its Treatment, by Metallurgical 
Department, Bureau of Standards (1928) (out of print) 
Inclusions in Iron, by C. R. Wohrman (1928) 
Nitriding Symposium, Edited by R. T. Bayless (1929) 
Heat Treatment, Uses and Properties of Steel, 
by H. B. Knowlton (1929) 
Lectures on Steel and Its Treatment, by John F. Keller (1930) 
Quenching of Steels, by Herbert J. French (1930) 
Constitution of Steel and Cast Iron, by Frank T. Siseo (1930) 
Tool Steels, by James P. Gill (1934) 
Grain Size and Grain Size Control, A Symposium, 
Edited by R. T. Bayless (1934) 
The Book of Stainless Steels, Edited by Ernest E. Thum (1935) 
Metallurgical Dialogue, by Albert Sauveur (1935) 
Principles of Heat Treatment, by M. A. Grossmann (1935) 
Engineering Alloys, by N. E. Woldman and A. J. Dornblatt (1936) 
Physical Testing of Metals, by H. D. Churchill (1936) 
Steel Physical Properties Atlas, by C. Newman Dawe (1936) 
The Working of Metals (17 papers by leading authorities) (1937) 
Open-Hearth Steel Making, by Earnshaw Cook (1937) 
Metallographic Technique for Steel, by J. R. Vilella (1938) 
Carburizing Symposium (1938) 
Machining of Metals (A series of papers) (1938) 
Hardenability of Alloy Steels (A series of papers) (1939) 
Forging Handbook, by Waldemar Naujoks and ID. C. Fabel (1939) 
Metals Handbook, Edited by J. E. Donnellan (1939 Edition) 
The Alloying Elements in Steel, by Edgar C. Bain (1939) 
Modern Steels, Manufacture, Inspection, Treatment and Uses, 
by M. W. Lightner, G. R. Fitterer, Ernest E. Thum, 
Franklin H. Allison, Jr., A. W. Demmier, J. P. Gill (1939) 
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Corp. found that 99°. of the membership read 
the magazine, 67‘: finding there something they 
get nowhere else. Transactions, which had 
grown enormously by 19380 in an attempt to 
cover all the interests of all the membership. 
thereafter devoted itself exclusively to technical 
papers. It was thought that this matter could 
be covered by semi-annual publication, but 
popular demand has increased output to a quar- 
Although 


reduced in size since the introduction of Melal 


terly basis for the last six vears. 


Progress, Transactions las in the course of its 
20 vears’ history produced a greater volume of 
material than any other of the Society publica- 
tions. No less than 1131 author-experts have 
contributed 1158 technical and scientific papers, 
totaling 22.576 pages of text and illustration, 
exclusive of Chapter news and advertising. 

A Publication Committee has always 
assisted the editor of Transactions, and_ still 
functions in appraising the value of papers. 
Factors such as the subject and whether it is 
treated in an interesting way are considered in 
relation to the Society membership and maga- 
zine standards. The men on the committee, 
staggered in their terms, are appointed for a 
period of three vears each. 

Mr. Bayiess, famous now for his insatiable 
appetite for work, is still the editor of Transac- 
lions, and since 1930 has added the duties of 
Assistant Secretary of the National Society and 
editor of a third periodical, christened then as 
The Review, and designed to separate Chapter 
and Society news from Transactions, where it 
had formerly been carried. 

A final activity of the Society should per- 
haps be mentioned more for its promise than 
performance, even though it has existed since 
before the formation of the ASST. The 
Journal of the A.S.T.S. used to carry an employ- 
ment service, whose justification was service to 
industry by finding the right man for the right 
job. Continued for vears by Transactions, the 
service has been greatly extended during the 
last vear by connections between the national 
office and 35 technical employment agencies 
throughout the country. 

In the year 1910, the American Society for 
Metals finds itself 20 vears old (or, if its pro- 
genitors be counted in, 27 vears since its first 
lusty appeals for attention). It has survived 
two depressions and some internal disturbances. 
It will doubtless continue to survive as long as 
it continues to adapt itself in some unique way 


to the needs of a changing civilization. 
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HEATING 


By Matthe H Mawhinn 


As it was in 
1915 


Coat continues as an important fuel in 
metallurgical furnaces, although there is an 
increasing interest in better control than is pos- 
sible with hand firing. One step in this diree- 
tion is the considerable use of stokers in the 
sheet mills for proper heating of the product. 

Another fuel capable of somewhat better 
control is producer gas made from bituminous 
coal, For several recent years natural gas at 
a cost of 12¢ per M. cu.ft. in the Pittsburgh dis- 
trict has provided a tuel so cheap that some 
producers have been shut down, but it is prob- 
able that the present European War if continued 
will change this in favor of producer gas. 

Fuel oil is used in a number of places, par- 
ticularly where good control is required in 
smaller furnaces for heat treating. Oil, natural 
gas or coke oven gas is particularly desirable 
in these furnaces because the operator may 
regulate small quantities of fuel with consider- 
able accuracy. Also, the proper amount of air 
may be supplied under pressure from a blower, 
which undoubtedly improves the eflicieney of 
combustion. 

Research is in progress on the burner equip- 
ment for gaseous fuels; so far these devices are 
too complicated for any general application and 
do not show sufficient savings to justify their 
use except in the small furnaces requiring very 
accurate control, 

Electric resistance furnaces are being 
advanced for fine heat treating work requiring 
the most accurate temperature control, but the 
cost of operation is very high compared with 
fuel fired furnaces. On account of the fact that 
no combustion gases contaminate the work or 
the premises, there is increasing interest in elec- 
tric furnaces in the heat treatment of automo- 
bile parts. 

There is a noticeable tendency toward bet- 
ter heating in the metallurgical field, and many 
improvements can be expected in industrial fur- 
naces. The problem is to provide the heaters 
with better control of their fuel without increas- 
ing the heating cost beyond reason. 


Y Consulting Engineer 


As it is in 
1940 


The principal concern of the fuel engineer 
is the supply of fuels which seemed so plentiful 
and cheap 25 years ago. We must conserve 
those fuels which are capable of the control so 
essential to our highly developed automatic 
furnaces, 

Coal as an industrial furnace fuel has 
almost disappeared but will probably revive for 
rough heating operations as other fuels are 
depleted. Very few gas producers have been 
purchased in recent years but many old pro- 
ducers are still in operation on the openhearth 
furnaces, soaking pits, and billet heating fur- 
naces. Clean gas from anthracite coal and coke 
is attracting increasing interest where there is 
a shortage of natural gas, because this gas can 
be made at a reasonable cost and accurately con- 
trolled in modern burners. 

Fuel oil remains a major fuel for all except 
the so-called “controlled atmosphere” type of 
furnaces, and can be handled with reasonable 
accuracy by modern automatic controls. The 
present European War will absorb much of this 
naval fuel. 

Gas remains the only perfect fuel for all 
heating operations. Automatic temperature and 
atmosphere control seems to have nearly reached 
theoretical perfection. Since, however, this per- 
fection in open furnaces still falls short of the 
demands of the metallurgist, the development of 
indirect fired furnaces with protective gas atmos- 
pheres is progressing rapidly. 

Furnaces heated by internally fired tubes 
and by electricity have so far best met the needs 
of this type of furnace. The requirements of 
bright annealing have rescued the electric resist- 
ance furnace in its losing race with the modern 
automatic gas furnace. 

It is probable that future advances in fur- 
nace design will be in the field of atmosphere 
heating, while the development in fuel tech- 
nology will be in the direction of the production 
of artificial, form-value gases capable of meet- 
ing the furnace requirements, and made from 
coal to replace the natural gas as depleted. 
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PROTECTIVE 


Bidle. 


President, 


By W illiam >. 


As it was in 
1915 


Many or us find it difficult to fix our atten- 
tion on affairs close at home because of the dan- 
ger of getting drawn into the European War. 
The President's friends seem to be preparing a 
campaign for re-election based on “He kept us 
out of war”. 

Compared with this problem of national 
importance, the problem of heat treating steel 
with no seale at all, 


without undue seale, or 


seems a very minor matter. In the furnace of 


most general use, with open chamber (“box- 
type’, so-called) the first endeavor is to run with 


While this 
actually minimizes the scale, the parts are likely 


a smoky flame or a surplus of gas. 
to quench out soft to the file a phenomenon 
not well understood. A sharp or oxidizing flame 
produces a seale that is easier to remove, and a 
hard surface underneath. 

Pack annealing and pack hardening (where 
the steel is placed in pipes or boxes with fine 
chareoal and the container sealed with clay) is 
the universal method in use where sealing and 
decarburizing are both to be avoided. Its prin- 
cipal disadvantage is the cost of fresh packing 
materials and the time and heat required to bring 
the excess mass up to proper temperature. For 
certain large toolsteel dies the steel maker pre- 
scribes packing in very clean cast iron chips, and 
a treatment program taking as much as 72 hr. 
This is an extended and costly treatment and pos- 
sibly might be improved upon by new steels or 
new furnace methods, 

Heating small parts in a cyanide pot is quite 
common, in some cases for the benefit of the 
extremely thin hard case imparted to the soft 
steel, in other cases mainly for the pretty mot- 
tled surface effect of color, and the absence of 
scale. Reeent news about “activated” cyanides, 
and even other salt compositions melting at vari- 
ous temperatures, for use in heating steels has 
been reported, but it is anticipated that much 
difficulty will be experienced with them at high 
lemperatures. 

The lead pot is a familiar melting medium; 
one difficulty with it is the comparatively short 
life of the containers. 


ATMOSPHERES 


WV. 


S Bidle Co... (Past-President @) 


As it is in 
1940 


Many of us find it difficult to fix our atten- 
tion on affairs close at home because of the danger 
of getting drawn into the European War. We are 
in the eighth year of the New Deal, when con- 
trolled atmospheres are much discussed by the 
metallurgical fraternity, but are more than ever 
prominent by their absence from Washington, 

Oxygen, carbon dioxide and water vapor are 
the generally admitted miscreants, and if we can 
dispose of these from the furnace atmosphere all 
scaling and decarburizing is supposed to vanish. 
However, the problem is not so simple, for each 
different steel and temperature seems to call for a 
Where tem- 


peratures are low and large tonnages of a uniform 


change in the controlled atmosphere. 


analysis are put through day after day, as with 
low carbon sheets, an atmosphere of partially 
burned gas treated to remove moisture and car- 
bon dioxide seems to have worked out nicely. Of 
course, with sheets the carbon is so low that decar- 
burization does not have to be considered. 

For small toolsteel dies made of air harden- 
ing alloys dissociated ammonia seems to produce 
an atmosphere that is giving satisfactory results. 
For large dies where a great many hours are 
required for the slow bringing up to temperature 
and the long soaking al this temperature, packing 
in cast iron chips is still in worthy service and is 
destined to be a part of the picture for some time 
to come. 

“Controlled atmospheres” are receiving a lot 
of advertising but go slow. Look at page 204 
of “Modern Steels”, published by the @. It will 
also do a lot of good to reread the September 1937 
issue of PRroGress. 

Salt 
the last decade, and it is now possible to handle 


baths have received much attention in 
many types of steel and at fairly high tempera- 
tures in a satisfactory manner; however, for many 
reasons the size of the product is limited to com- 
paratively small pieces. 

Today Name hardening and electrical induc- 
tion are performing certain operations in a very 
satisfactory manner, from a non-sealing and 
decarburizing standpoint, due to the rapidity of 


the operation. 
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FURNACE 


By H. H. 


As it was in 


1915 


Mvucu AS THE BARBER fathered the ungentle 
art of dentistry, so the more enterprising brick- 
masons in the iron, glass, and ceramic indus- 
tries, pitting urgency against ignorance, sired 
the early American furnace. 

The master craftsmen in many lines develop 
a “know how” that isn’t read from the blue- 
prints. The men who have put furnaces together 
with a mounting increment of experience and 
passed this experience on to their sons and 
grandsons, deserve far more than a mere work- 
man’s part in furnace progress. Today these 


men are called “Erectors”, and each erection 
adds to their laurels. 
Because the brickmason was devoid of 


scientific mechanics, and the mechanical engi- 
neer lacked practical furnace experience, their 
fields have remained widely separated. The 
advent of electric heat treating furnaces seems 
now to be introducing electrical engineers as the 
first broad influx of technical brains into the 
furnace industry, yet the application of furnace 
and alloy engineering of an order comparable 
with machine design is just beginning. 

A perusal of the literature on mechanical 
furnaces reveals that a wealth of ideas in econ- 
veyor mechanism existed even at the turn of the 
century. Men’s minds have been active on the 
problem of controlling time and temperature by 
mechanical movement, of reducing the terrific 
punishment taken by the heat treater who walks 
up to frying distance of the yawning maw of 
an open furnace, as it spews out its heat at him 
and sucks in air to oxidize its contents. 

The catch to 99 of the ingenious mechani- 
cal furnaces that stuffed the patent office from 
to 1915 was that they couldn't possibly 
work hot. Their designers drew up cute con- 
veyor schemes, many of them plausible, or even 
workable cold, but there was no material to 
make this mechanism from Cuntil the recent 
casting of high nickel-chromium alloys) except 
with life expectancy somewhat! 
the proverbial snowball-in-hell.  Bar- 
‘cannon ball” pusher furnaces, 


cast iron 
exceeding 
ring the old 
brick-lined rotary horizontal furnaces internally 
fired, slotted hearth and ear types, and odds and 
ends of ingenuity, comprising an infinitesimal 
part of American hearth area, there are still no 
“mechanical turnaces”. A true heat treating 
machine is a product for the future. 


Harris, 


ECHANISMS 


General 


As it is in 
1940 


ALL BRANCHES of the furnace builder's art- 

refractories, combustion, mechanisms, metallurgy 

have progressed geometrically, and the heat 
treatment of metals is today the fastest developing 
section of the American “production line” ~~ with a 
rapidly rising brains-to-mass ratio. 

The advent of the high nickel-chromium heat 
resistant alloys marked the beginning of today’s 
heat treating machine. Rollers and roller rails; 
link, rotating and shaker hearths, trolleys, chains, 
beams carry the charge and do the work. Combus- 
tion tubes, muflles, retorts, dampers, pyrometer 
tubes are responsible for good thermal efficieney and 
atmosphere control. 

Unfortunately much is yet to be learned about 
the effects of expansion, clearances, adhesive and 
abrasive qualities of oxides, the effects of alternate 
oxidizing and reducing atmospheres, “creep”, 
“growth”, “fatigue” — elusive terms at best, and less 
definable at variable and intermittent temperatures. 

To educate furnace engineers that gear trains, 
properly made metal- 
will work, this writer 
and 

in 


cams and most mechanisms 
lurgically and mechanically 
built an alloy clock that kept time at 2000° F., 
exhibited it running at the 1928 A.S.S.T. show 
Philadelphia. 

Today we have successful “hot” roller bearings 

“chucking”, and individual automatic conveying 

of parts through all heat treating processes is widely 
The time near when no furnace will 
scale metal. Gears as well as tools and bearings are 
being fused from powdered metals in furnaces. 
New cyclic anneals and trick evele malleableizing 
furnaces include drastic cooling, even refrigeration. 
Forced circulation of hot atmospheres with alloy 
fans has reduced thermal heads and improved uni- 
formity. Many articles assembled from several parts 
of different metals are now brazed together as a unit 
on traveling hearths in reducing atmospheres, 

“Clean hardening”, gas carburizing, oil carbu- 
rizing, new salt baths are among a score of processes 
benefiting from mechanical improvements 
stimulating them to competitive development. 

Control of movement, atmosphere and heat dis- 
tribution has been added to control of time and 
temperature, with the resull that the modern ftur- 
nace or more correctly, “heat treating machine” 

in the hands of technically trained men has so 

advanced the art and science of heat treating that 
the heat treat is the strongest and most important 
link in the American production line. 


applied. is 
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PYROMETRY 


By C. O. Fairchild. C. 


As it was in 
1915 


PyROMETRY is a branch of temperature 
measurement apart from thermometry, and 
is being practiced by a relatively few progres- 
sive men in American industry — and, far in 
the background, in a few institutional labora- 
tories. The millivoltmeter is commonly used 
with a platinum thermocouple, and much dis- 
cussion is heard as to the best way to avoid 
“cold junction errors”. The potentiometer is 
favored as an indicating instrument, because 
it has a more open seale and avoids to a large 
extent the errors of lead resistance. Optical 
and radiation pyrometers are of course avail- 
able for higher temperature work. 

The standard scale of temperature is 
fairly well established up to 1100° C. (2012° 
F.), and a great deal of research work is in 
progress in gas thermometry and other fields, 
in an effort to raise this limit. The Bureau 
of Standards has assigned a special group of 
workers to this task; notable names are Doc- 
tors BurGrss, WarpNer, MUELLER and Foore, 
and at the Geophysical Laboratory, Day and 
SOSMAN. These men will undoubtedly have a 
profound influence on future progress. 

Little is known about how to protect 
platinum thermocouples; the cheaper base 
metal thermocouples are therefore coming 
into extensive use. Perhaps they were not 
very accurate at first, but industry does not 
know how much accuracy to demand. Some 
persons believe that platinum thermocouples 
ure more sensitive to contamination than base 
metal now known to be untrue 

A slight modification of on-and-olf con- 
trol for temperature is a notable improve- 
ment. Progress here is surprisingly slow, for 
the Gouvy method of throttling control was 
invented 15 years ago. Only in the most 
progressive laboratories and industrial plants 
do we find any appreciable knowledge of auto- 
matic temperature control. It is in this field 
of control, however, that real knowledge of 
pyrometry is meager. Scientific knowledge 
of pyrometry seems to be well in advance of 
the requirements of industry. 


Tealishas Mie. Geo 


As it is in 


1940 


Topay metallurgists lean heavily the 
pyrometer, so heavily in fact that we might call 
it one of their most useful instruments. They 
have come to learn not only that a thorough 
knowledge of thermal processes is essential but 
also that some knowledge of the pyrometer as a 
tool is indispensable both in scientific research 
and plant operation. Considering that many 
alloys are now being heat treated far below a 
red heat, and that the thermocouple is the most 
widely used thermometric device next to the 
‘electrical 


. 


mercury thermometer, the term 
thermometry” better suits the art. 

Electrical recorders and automatic control- 
lers are now commonplace in’ industry, and 
precision potentiometers and bridges in labora- 
tories. The modern scientist is inclined to rele- 
gate temperature to the classics, while the 
practical engineer of 1940 demands the utmost 
in accuracy and performance. 

The international temperature scale is well 
established to ranges far above the needs of 
industry. In the larger industries we find many 
processes in plant practice fairly well coordi- 
nated and standardized as to temperature. 

Interest in temperature measurement and 
control is very widespread. It is well known, 
however, that there is room for tremendous 
improvement not only in the practice of heat 
treatment but in our scientific and practical 
knowledge of temperature and how to measure 
and control it. Practical progress will depend 
to a large extent on how much engineering is to 
give way to modern trends in management. 

The recent symposium on Temperature, its 
Measurement and Control in Science and Indus- 
try, ably recorded the present status of electrical 
thermometry. <A fuller picture of the industrial 
situation might have been possible. It is not 
recorded — that potentiometers are now used 
almost to the exclusion of millivolimeters, that 
every metallurgical laboratory and heat treating 
furnace is equipped with means for temperature 
measurement and or control, and that a new 
heat treating process is being developed with 


almost weekly regularity 
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HARDNESS 


By Stanley Pp. 


As it was in 
1915 


AMERICA is getting well started on its first 
big war industries job, not for ourselves, but 
on orders from the Allies. Since our Civil War 
ended 50 years ago, it has been recognized that 
on both land and sea war has become a matter 
of mechanism as well as of men. Even that 
mechanism itself must now be thought of as a 
matter of metallurgical science as well as 
mechanics, as is becoming widely recognized in 
the armed services and in the plants engaging 
to construct the metal skeleton of the anatomy 
of war. 

Measurement of the hardness of metal and 
its useful interpretation has been receiving 
more and more attention, both with regard to 
testing raw stock for its adaptability to stamp- 
ing, forming and machining, and with regard 
to testing parts for their suitability or durabil- 


ity. The word “durability” comes from the 
Latin “durus”, meaning hard. Frequently 


greater hardness does result in greater durabil- 
ity, but many tools and machine parts may be 
so hard as to suffer from brittleness, and may 
in service actually break and therefore have 
less real durability. That is just an obvious 
example of what the metallurgist’ must not 
only be alert to, but is an example of what he 
must give a lot of time and study to also; 
namely, the wise and safe interpretation of 
hardness measurements. 

We have now available 
hardness testing methods and instruments, but 
they are mere tools and furthermore are tools 


several useful 


that must be used with discretion based on the 
experience of oneself and upon the experience 
of others. So few hours does the active life of 
any one man comprise, that we must all record 
and publish what we learn in using hardness 
testing apparatus so that useful and depend- 
able data may be established, and which we 
may all use freely and modify to meet individ- 
ual needs and conditions. But let this data in 
the future be carefully prepared and checked 
and laid open to criticism for the purpose of 
insuring its soundness. 


Rockwell: The Stanley P. Rockwell Co.., 


TESTING 


Inc. 


As it is in 
1940 


HARDNESS TESTING is one of the estab- 
lished practices in metallurgical laboratories 
and heat treating departments. Many manu- 
facturing blueprints are as definite in speci- 
fying the required hardness of parts as in 
dimensioning their size. Means now exist 
for testing hardness at all sorts of depths. 
Forgings and heavy bars are tested with 
large ball penetrators and heavy loads, with 
of 


mechanical measurement 


Non-ferrous sheet 


optical or 


indentation. and mod- 
erate size pieces are tested with smaller balls 
Hardened steel is tested 


Nitrided steel and 


and lighter loads. 
with diamond indenters. 
thin metal sheet are tested with still smaller 
loads and suitable penetrators. Resistance 
to seratch is used as a hardness measure in 
certain special instances. In other cases the 
magnetic properties of the steel have been 
correlated with hardness. 

Large organizations have’ established 
hardness specifications for the guidance of 
their own operations in making parts and 
also for many typical tools and standard 
parts, which data have been published for 
the benefit of smaller companies who, now 
that there are universally recognized hard- 
ness scales, may and do make use of such 
published specifications. 

Hardness, as it is measured, is probably 
always a combination of several physical 
properties. The deep drawing characteris- 
tics of sheet metal are not fully disclosed by 
a hardness test, but 
sidered together with other tests or with the 


hardness values con- 
knowledge of chemical composition serve 
widely as a useful guide in press shaping of 
sheet metal. 

The most notable things about hardness 
testing are first, the desire and demand for 
high precision in testing and second, the 
advance to a position of positive guidance 
in place of merely being a general and occa- 
sional indicator to assist the trouble shooter 


or research man. 
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MECHANICAL TEST 


By R. Templin, Aluminum of America 


As it was in 
1915 


THE TESTING ENGINEER is very much con- 
cerned about the details of suitable methods for 
making tension, compression, and hardness tests. 
There is no general agreement on dimensions for 
tensile test specimens and no satisfactory speci- 
men or method for thin sheet metals. Definite 
progress is reported on the international accept- 
ance of a standard test bar for cast iron. There 
is much confusion regarding the definitions of 
terms such as “proportional limit”, “elastic limit”, 
and “yield point”. “Johnson's apparent elastic 
limit” is much favored by some testing engineers. 

It is believed that variations in speed of test- 
ing, within the limits encountered in’ practice, 
affect the values obtained for yield point and 
tensile strength. Consequently, until certain 
investigations have been completed no decision 
can be made as to the proper speeds for testing. 
The design of extensometers is receiving much 
attention and there seems to be a pronounced 
difference in opinion as to whether it should 
measure strain on three or on two elements of a 
round specimen. 

Fatigue testing is still in its infaney although 
Wohler’s historic tests were made many years 
ago. Very few, if any, fatigue tests have been 
carried out sufliciently far to determine the 
endurance limits of metals. Several railroads 
have included a vibratory test for staybolt: iron 
but, lacking a standard method of testing or a 
standard type of machine, mutually agreed upon, 
disputes about the results are common. 

Impact tests are being made at Watertown 
Arsenal, limited mostly to Charpy tests. Results 
appear to differentiate between steels having vari 
ous degrees of brittleness. 

The War and ils demands for materials 
emphasize the necessity for standardization of 
testing methods so that various laboratories can 
obtain comparable results. The need for better 
testing apparatus is appreciated. Standard meth- 
ods for carrying out the Brinell hardness test are 
in the process of being adopted, and the sclero- 
scope is used by many industries for checking 
the hardness of metals. 


As it is in 
1940 


MANY OF THE PROBLEMS which confronted 
the testing engineer 25 years ago are still 
unsolved. Much progress has been made in 
establishing satisfactory methods of testing. 
Definitely better testing machines, extensom- 
eters, and auxiliary apparatus are now avail- 
able, and agreement has been reached on most 
of the nomenclature. Tensile tests of thin 
sheet metals are now made by the ten-thou- 
sands, in accordance with recognized standard 
methods. Speed of testing has rather wide 
limits and is still under investigation. 

The autographic extensometer has come 
into general use for routine tension testing. 
By the use of such apparatus it is now possible 
lo obtain close agreement in yield point and 
vield strength among different !aboratories. 

Fatigue testing is being done by many 
laboratories, scattered throughout the country, 
equipped to make various kinds of tests. 
Endurance limits of many of the commonly 
used metals are now well known. The fatigue 
resistance of riveted and welded joints and of 
structures is being investigated. While the 
Charpy and Izod impact tests are still used, 
the tension impact test is being recognized as 
of more value. Impact tests of built-up strue- 
tures have become more common, The Rock- 
well hardness tester has come into general use, 
and many combinations of penetrators and 
loads are recognized as standards for various 
purposes. 

In general, there is greater uniformity and 
less controversy between producer and = con- 
sumer because of standardized methods and 
procedures for routine testing. Calibration 
devices as well as standard methods of calibra- 
lion are now in general use for testing the 
apparatus. These have served to narrow the 
limits of error in commercial test results, 

The effects of creep, the damping charac- 
teristics of materials, and the behavior of 
built-up structures under static and dynamic 
loads are perhaps the most outstanding prob- 
lems confronting the testing engineer today. 
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CORROSION 


Burns, Bel] 


By R. M 


As it was in 


1915 


Ilr is reporrep, although not as vel 


confirmed, that the addition of small 
amounts of copper to ferrous metals 
improves their corrosion resistance. This 


contention will be tested by comparing 
specimens of steel and iron containing 
from to 0.30% 
ferrous specimens containing no added 


copper with similar 


copper when the two series are exposed 
for an indefinite period to the atmosphere 
in seacoast, rural and industrial localities. 

While it is recognized that the only 
final test of the 
metals and metal coatings is to be found 
condi- 


corrosion resistance of 


in their behavior under service 
tions, the early need of engineering infor- 
mation requires the use of more rapid 
chemical methods. It is therefore com- 
mon practice in corrosion testing to com- 
pare the rates of loss of weight of metal 
specimens when immersed in acids and 
salt solutions and judge corrosion resist- 
ance on this basis. 
More recently a new test known as 
the “sall-sprav” test has been proposed 
as a suitable method of appraising the 
corrosion of and the 


protection offered by metal coatings. — It 


resistance metals 
is said by the proponents of this test that 
it accelerates the conditions of marine or 
sea-shore use. In cases where the syn- 
thetic “salt fog” emploved in this test is 
loo drastic a plain water spray may be 
substituted. 
and should be a 


This test is very searching 
the 
evaluation of protective coatings; it might 


most useful tool in 
even furnish guidance in the development 


of metals resistant to all natural condi- 


tions of exposure. 


elep one 


Laboratories 


As it is in 
1940 


Ir is NoW RECOGNIZED that accelerated 
corrosion tests cannot be relied upon to 
furnish dependable information of the 
of metals 
under specific conditions of use. 
quently tests of this type have been aban- 
doned with the exception of the salt-spray 
test which is now used largely as a means 


corrosion resistance specific 


Conse- 


of comparing the quality of different sam- 
ples of the same or similar materials. 
Comprehensive atmospheric and soil 


exposure tests in recent vears have 


vielded significant information upon the 
corrosion resistance of nearly all impor- 
and metallic 


commercial alloys 


A great variety of field tests 


tant 
coatings. 
(atmospheric, soil, water, chemical in 
character) the 
actual environments in which metals are 
which 


are now carried out in 


to be used or under conditions 


simulate these environments as closely as 
possible. 

In the metallic coating field) stand- 
ards of quality are employed which are 
based on the measurement of the coating 

its thickness, uniformity and continuity. 

An increasingly larger proportion of 
the effort in the field of corrosion testing 
is being devoted to chemical and electro- 
chemical studies of the actual corrosion 
In refined tech- 


niques are employed which are capable 


processes. this work 
of following corrosion reactions as these 
occur under natural conditions. Undoubt- 
edly the accumulating knowledge of the 
nature of corrosion will make it possible 
to devise more and more effective meth- 
ods for its control at a reasonable cost, 
even though the requirements of use seem 


to grow continually more exacting. 
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MICROSCOPY, 


By >. Hoyt. 


As it was in 
1915 


Since THE TURN of the century metallic 
microscopy has become an established tool of the 
metallographist. The inverted stand of Le Cuare- 
LIER is gaining favor on account of its simplicity. 
From various sources the superior qualities of the 
apochromatic lenses have been noted. One labor- 
consuming problem exists: In order to do a fairly 
respectable job, the polishing must be done by 
hand; in general the technique of sample prepara- 
tion all along the line is searcely adequate. On 
account of these factors the currently made photo- 
micrographs, more frequently than not, are but 
poor representations of the metal structures. In 
spite of this, metallic microscopy is very highly 
regarded by metallographists but does not carry 
the weight it will eventually have with others. 

The use of X-rays in metallurgy is an inter- 
esting innovation that has much to recommend it. 
So far it is a research tool that has searcely 
obtained more than a start, WHereter P. Davey 
who has recently joined the research laboratory of 
General Electric Co. being the principal American 
exponent of X-ray radiography. 

Little or no diffraction work, following the 
methods developed in a few foreign physics labora- 
tories, notably by Lave in Germany and the BraGcs 
in England, has yet been done in America. The 
startling announcement has been made that the 
sodium chloride crystal is built up of alternating 
sodium and chlorine ions on a cubic lattice. This 
statement, if a fact, will dismiss for all time the 
notion of a simple sodium chloride molecule as the 
structural unit. To the metallurgist such work 
has the possibility of determining the actual struc- 
ture of metals, and of settling the controversy as to 
structural and phasial differences between alpha, 
beta, and gamma iron. However, the use of X-rays 
in metallurgy has done little as vet other than 
stimulate the imagination. 


<ADIOGRAPHY 


Battelle 


Institute 


As it is in 
1940 


Ler US Look to results as evidence of the 
changes that have taken place in 25 years: 
New methods of polishing and mechanization, 
a greater diversification of elching methods, 
improved microscopic equipment better 
photographic facilities, and an appreciation of 
the correct way to utilize all these facilities 
have all contributed to the vastly improved 
status of the science of metallography. ‘This 
applies particularly to the present high quality 
of photomicrographic reproductions, and for 
the simple, though fundamental, reason that 
the metallurgist, engineer and executive now 
secure clear cul and unambiguous pictures of 
metal structures. Happily, questions to 
just what it is that a photograph is supposed 
to show are but infrequently raised. For this 
we have to thank such pioneers in’ quality 
work as Lucas and VItetea who were mainly 
responsible for raising the standards all along 
the line. This is the outstanding feature of 
the past 25 years’ work in’ metallography, 
restricting the word to its literal Cif somewhat 
narrow) meaning. 

X-ray equipment is now standard in many 
metallurgical laboratories. Many production 
welds and castings must pass X-ray aceeplance 
tests and certain phases of foundry practice 
are controlled by radiographic findings. Even 
the somewhat similar radiation obtained from 
radium or a derivative is used in commercial 
work. It is no longer necessary to rely on the 
surface appearance of a structure for evidence 
of internal soundness, nor is il necessary to 
section a part, thus destroying the sample. 
The use of X-ray diffraction patterns has revo 
lutionized our concepts of the structure = of 
metals and alloys and has thrown new light 
on the processes olf plastic flow, reery stalliza- 
tion, transformation of phases, and directional 
properties metal. Incidentally, beta’ iron 
has disappeared as a separate phase, and as 
the souree of the hardness of quenched high 
carbon steel. Diffraction of eleetrons has 
already given us useful information on the 


conditions at the very surface of metals. 
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ALUMINUM 


As it was in 


1915 


THe worip’s propucrion of aluminum 
increased nearly ten-fold in the past decade, 
and last year (1914) reached the figure of 
nearly 85,000 metric tons. This is nearly 
{9° of the World’s production of copper 
(932,000 metric tons) or 10°) of that of zine 
(862,000 metric tons). Among the relatively 
new uses for this metal may be mentioned 
aluminum foil and aluminum bronze pow- 
der, for which a plant has recently been 
erected in the United States. Sheet of pure 
aluminum and the aluminum-manganese 
alloy known as 3S has been available for 
vears, and these materials have recently 
been made available in the form of extruded 
moldings and drawn tubing. The = auto- 
motive and cooking utensil industries are 
among the most important consumers. 

An important use for high purity 
(99.5) aluminum seems to be developing 


in What is known as “aluminum cable steel 
reinforced”, over 12,000 miles of which have 
been erected in the United States for the 
transmission of electricity at high voltages. 

In this country, nearly all aluminum 
alloy castings are now made of No. 12 alloy 
containing 8° of copper) or other alloys 
of similar composition, although there are 
still some castings made with the alloys con- 
taining zine, which, in spite of their inferior 
corrosion resistance, are extensively used 
abroad. Aluminum pistons and similar 
small castings (not larger than would go 
into the proverbial “cocked hat”) are being 
made by the permanent mold process. 

It is reported that a heat treated alloy 
called “Duralumin” is being manufactured 
in Germany and used experimentally for 
aireraft, and that some has been produced 
experimentally in) England. It is alleged 
that this alloy has nearly the strength and 
ductility of mild steel, but these claims and 
those of the commercial production of such 
an alloy require substantiation, 


As it is in 
1940 


THE LATEST PUBLISHED FIGURES (1938) show 
a world aluminum production of over 538,000 
metric tons; about 27° that of copper, or 34° 
that of zine. 

While pure aluminum and 38 sheet are still 
produced in large amounts, the heat treated 
“strong alloys” of aluminum now comprise about 
one-third of the total sheet production. Rela- 
tively little of this has the composition of the 
original Duralumin; practically all of that used 
in the aireraft’ industry is of a considerably 
stronger and recently developed alloy, while a 
variety of other new heat treated alloys of vari- 
ous strengths and workabilities are manufac- 
tured in all commercial forms, particularly for 
the transportation industry. Large and compli- 
cated extruded shapes and rolled structural shapes 
up to 12-in. channels 85 ft. long are now produced 
of these strong aluminum alloys, and used in 
busses, cars, and bridge floors. 

Aluminum is largely used for foil and col- 
lapsible tubes, as for toothpaste, and the produc- 
tion of aluminum bronze powder and paste for 
paints runs into millions of pounds per year. The 
amount of “aluminum cable steel reinforced” 
erected in this country will pass the 900,000-mile 
mark this vear. 

Aluminum is making real headway in the 
chemical and beverage industries, particularly 
for containers, tank ears, and large storage tanks. 
To torch-welding, there have been added electric 
are-welding, spot-welding, and seam-welding, as 
well as brazing. 

In the foundry, the old No. 12 alloy contin- 
ues to be used widely but has been supplemented 
by a large number of modern alloys, including 
those containing silicon and magnesium as well 
as copper. Permanent mold casting and die 
casting have developed tremendously, and heat 
treated aluminum alloy castings have become 
common articles of commerce. 

Forging of strong aluminum alloy propel- 
lers, pistons, crankeases and fittings for aireraft 
has become an important industry. 
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MAGNES 


By John A. Gann. Metallurgist. The Dow Chemical Co 


As it was in 
1915 


THe year 1915 has witnessed the birth 
of our American magnesium industry. Prior 
to this date, domestic requirements were 
met by importations from Germany, but 
demands were small as the metal cost about 
$1.65 per Ib. and known uses were very few. 
The War has suddenly changed the picture. 
Importations have ceased, while Govern- 
ment requirements for military purposes are 
rapidly increasing. This impetus has been 
suflicient to cause many to investigate the 
problem of commercial manufacture with 
the result that by the close of 1915 there are 
five American producers of magnesium. The 
total output for the year, however, is less 
than 100,000 Ib., valued at a little more than 
$5.00 per Ib. 

During the next few years, all five of 
these original producers disappeared from 
the picture while other names came and 
went. Although by this time the price of 
magnesium had dropped to about $2.00 per 
lb., this price was still very alluring. The 
industry became stabilized when companies 
entered the field with a long term vision 
based on the economic evaluation of raw 
materials and a basic research program 
directed toward a peace-time industry. 

The 1915 uses for magnesium are 
extremely limited. The average individual 
knows of the metal only in the form of fash- 
light powder. Government requirements are 
based on the dazzling white light emitted 
when the metal burns and the dense, pure 
white cloud of magnesium oxide forms, thus 
adapting the metal for use in signals. The 
metal is likewise used to a limited extent for 
the deoxidation of nickel and to improve the 
properties of aluminum. 

It is possible that magnesium may have 
a history somewhat parallel to that of alu- 
minum and become adaptable for the manu-, 
facture of articles of greater or less size; 
speculations on the future are abundant but 
its true destiny is unknown. 


As it is in 


1940 


THe Lasr quarter of a century spans a new 
industry from the date of its birth to an impor- 
tant position in American life. The significant 
features of this development have been the steadi- 
ness of growth, independent of depression cycles, 
and the increasing diversification of other indus- 
tries now dependent on magnesium, 

Magnesium alloys have been developed with 
properties to fit them for a wide variety of uses, 
available in all the forms required of an engi- 
neering metal, such as sand castings, die cast- 
ings, structural and special shapes, bars, rods, 
tubing, and sheet. Heat treating, forging, form- 
ing, welding and related fabrication and assembly 
operations are standard commercial practices 
Finishing operations have been perfected includ- 
ing chemical finishes, anodizing, coloring, and 
painting. In short, magnesium alloys have 
become a member of our family of engineering 
metals. 

Growth has closely followed these techno- 
logical advances. Lightness has been and still is 
the dominant characteristic of magnesium alloys. 
It is not surprising, therefore, that the aircraft 
industry should have been one of the early users 
of these ultra-light alloys and that the tremen- 
dous growth of this industry, coupled with the 
increased proportional amount) of magnesium 
alloys in each plane, should have been a great 
impetus to the magnesium industry, not only here 
but in all other phases of transportation. Office 
and household equipment, portable tools, as well 
as the machine industry, have likewise benefited 
where weight-saving would result in new econo- 
mies. Inereasing quantities of magnesium are 
also consumed in the refining of various metals 
and in the production of aluminum alloys. 

Concurrent with this growth in volume has 
been the decrease in metal cost. Magnesium is 
now sold for about one twentieth its 1915 price 
Its alloys, competitive with other metals, are 
widely known as “Dowmetal”, “Mazlo”, “Mag- 
alloy”, ete., and are available in quantities sufli- 
cient to meet all demands from foundries and 
fabricators throughout the country. 
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CKEL 


Merica, The 


As it was in 
1915 


WorLp propuction of nickel made a new 
“high” of about 45,000 short tons, of which a 
considerable proportion was used nickel 
alloy steel armaments such as armor plate, 
guns and projectiles. 

Otherwise the principal uses of nickel are 
for industrial nickel alloy steels, nickel silver 
and cupro-nickel and nickel plating. —Invar 
and Elinvar, Monel Metal and the chromium- 
nickel-iron electrical resistance alloys are inter- 
esting new alloys, only a few years old, whose 
future importance is problematic. 

As to methods of production, metallic 
nickel (99° purity) is available chiefly in the 
form of ingots, shot and pellets and in ron- 
delles; electronickel cathodes are limited 
production only. 

Monel Metal and malleable nickel in rolled 
forms are produced in small quantity, largely 
in brass, copper or steel mills devoted to ton- 
nage production of other materials. 

Comment, past and present, on many of 
the nickel products of steel mills and foundries, 
brass and copper mills, brass and bronze and 
iron foundries, will be found in other sections 
of this review. 


International 


Nickel] 


nc. 


As it is in 


1940 
WoRLD CONSUMPTION (in 1939) reached a 
new “high” at about 125,000 short tons, of 


which only about 15° was used in nickel alloy 
steel armaments. 

Nickel alloy steels for many diverse indus- 
trial applications account for some 60° of the 
total nickel, and, in addition to older industrial 
uses, are many newer irons and steels inelud- 
ing particularly stainless steel, various types of 
nickel alloy foundry iron products, the group 
of magnetic nickel-iron alloys of high perme- 
ability, as well as the still more recent perma- 
nent magnet alloys of the “Alnico” type. 

Electronickel (cathodes) of 99.90°° purity 
have largely replaced ingot and shot nickel and 
constitutes more than half of the world’s pro- 
duction; Mond pellets and rondelles are still 


produced; nickel powder has in recent years 
come on the market. 

Monel, malleable nickel, Inconel and many 
other special high nickel content alloys are 
principally produced in mills designed and 
devoted exclusively to the production and fab- 
rication of these products. These metals are 
likewise also available today in clad plate used 
for large units in chemical equipment, wherein 
the thin nickel lining resists the corrosion and 
the thick steel backing resists the pressure. 

Malleable age-hardening alloys of nickel 
and of copper-nickel are on the market includ- 
ing particularly “Z” and “K Monel”. 
Similar ones of chromium-nickel and of chro- 


nickel 


mium-nickel-iron are known, these alloys 
yielding, in the heat treated condition, tensile 
strengths over 150,000 psi. 

Molybdenum-nickel alloys are in’ indus- 
trial use today exhibiting special corrosion 
resistance characteristics of value. Hard sili- 
con-Monel foundry alloys are filling many of 
the more severe requirements of engineering 
design. 

Pure nickel coinage, 
in 1881, has spread widely and has been issued 


although introduced 


in 34 countries. 
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By W. R. Webster. 


As it was in 
1915 


FroM THE TIME that the brass industry 
was born in the United States up until the 
second year of the War, manually-fired and 
oil-burning pit furnaces had been used for 
making brass and other copper base alloys. 
As a matter of fact, the old coal-fired pit fur- 
naces and crucibles had been in use since the 
Middle Ages and it was not until 1916 that 
the casting of brass, the most important step 
in the whole manufacturing process, was pul 
on a scientific basis. 

In October 1916, after years of investi- 
gation in its own laboratory and additional 
study in conjunction with outside furnace 
companies, Bridgeport) Brass Co. installed 
two electric casting furnaces using as the 
heating element the induction unit invented 
by J. R. Wvyarr. These were the first electric 
furnaces to be used in the brass industry. 
They proved so successful in operation that 
the Company later scrapped its pit furnace 
casting shops, installed all electric furnaces 
and built the first casting shop without a 
chimney. 

The electric furnace method of melting 
and casting the copper alloys is attracting the 
keen interest of practically all of the manu- 
facturers in the industry, for the development 
seems to provide advantages not only in the 
casting shop but all the way through the mill 
to the finished product. Among the immedi- 
ate advantages that comes with the electric 
furnace is the production of brass of a uni- 
form and definite quality which can be pro- 
duced time and time again as desired. Us 
ability to provide better and heavier castings 
of various types may conservatively be 
expected to foreshadow many changes in mill 
equipment. 

Thus, during the War years, one of the 
most important contributions to the progress 
of the brass industry seems to have been 
developed, 

Larger and more powerful extrusion 
presses are continually expanding the field of 
application of this method for the production 


of rods. 


BRASS 


Bridgeport Brass (_o. 


As it is in 
1940 


As ir was at the turn of the 19th century, 
and as it was in 1916, the brass industry today 
in centered in Connecticut. Its growth from 
brass buttons in the beginning to the highly 
finished precision products of today has been 
steady. Connecticut brass manufacturers pro- 
duce annually materials valued at more than 
S95,000,000, and account for approximately half 
of the nation’s brass mill products, 

Recent developments, many of which spring 
from the electric furnace method of melting 
large charges (up to 1200 Ib.), are to be found 
in larger, mechanized mill equipment which 
reduces the art of metal working to a practical 
science. Four-high mills set in tandem reduce 
the slab in fewer passes to products of more 
accurate gage; new billet heating furnaces with 
automatic temperature control, as well as spe- 
cial annealing equipment where the determina- 
tion of grain size is a matter of setting a hand 
and pushing a button, insure a product that is 
more uniform in every way than the metal of 
1916; tailor-made conveyor systems, handling 
equipment and many other innovations, reflect 
a picture of the industry today. 

The recent successful application of the 
continuous casting method marks an improve- 
ment which in its ultimate results may well 
equal those which followed the introduction of 
electric melting. 

Litthe improvement in methods of produc- 
ing rods has taken place beyond that incident 
to the use of electric melting and more accurate 
process control, since the extrusion methods 
had been previously perfected as far as the 
production of rods was concerned. Marked 
improvement the application of extrusion 
presses to the manufacture of seamless tubes 
has, however, taken place in the last few years. 

In addition to these improvements in equip- 
ment and methods of control, a number of new 
alloys have been developed. Among these may 
be listed cupro-nickel and aluminum brass for 
condenser tubes, and the silicon bronzes. Men- 
tion should also be made of the age hardening 
alloys, the most valuable of which are those 


emploving beryilium. 
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As it was in 
1915 


Propuction of spelter in retort furnaces 
made up of a row of small individual retorts is 
an art involving a multiplicity of details to 
which careful attention must be paid. Progress 
in zinc metallurgy therefore may be expected 
through improvements in minor details rather 
than radical innovations. 

Spelter is in a very advantageous position 
but the shortage of labor to man the retorts and 
the danger that the high price may so limit 
domestic consumption, particularly in galvaniz- 
ing, as to partly offset the increased foreign 
demand, are causing the industry some concern. 

Corrosion of the retorts limits the ores to 
those in which the zine mineral can be concen- 
trated by magnetic separation, jigging or tabling. 
Sulphide ores are roasted in externally fired 
kilns and the SO, converted into sulphuric acid. 
The average production of spelter per retort per 
day is about 25 Ib. 

The grade of the speller produced is deter- 
mined by the impurities in the zine concentrates. 
The lower grade, or common metal, is largely 
used for galvanizing. ‘The intermediate grades 
are used for rolling into sheets and tor alloying 
with copper to make bronzes and brasses. A 
18,000 of high- 
Zn, is produced from ore 


limited tonnage Cabout tons) 
grade spelter, 
bodies which are sufficiently free from lead and 
This 


mainly in cartridge brass. 


cadmium. high-grade speller is used 
A small poundage of 
zine of a purity of 99.995 has recently been 
produced and used as a laboratory reagent, 
The chief technical problems of the indus- 
try, besides the main one of producing enough 
spelter to keep up with the market demand, are 
the roasting and smelting of the extremely fine 
concentrates the flotation 
method; the effect of cadmium as an impurity 
in fields of in the 


peaceful arts to replace wartime demands; and 


produced by new 


cartridge brass; new use 
the development of the electrolytic and other 
processes for the production of high-grade zine 
from complex ores, 


e 


New Jersey Zine 20. 


As it is in 
1940 


ZINC is now commonly called zinc, and not 
spelter, and in its own name has acquired a 
metallurgy that puts it on a technical basis rather 
than an art brought over from Europe. Progress 
in pyrometallurgy has kept pace with the electro- 
lytic process, and both have attained an objective 
thought, only a few years ago, too fantastic to 
consider seriously. Large tonnages, 220,000 tons 
in a year, of high-grade metal mostly of a purity 
of 99.99 Zn, are being produced by the electro- 
lytic process and by a pyrometallurgical refining 
process. This has opened up new fields of use. 
The common impurities, particularly lead and 
cadmium, have been reduced to so low a figure 
that they no longer play any part in limiting the 
usefulness of zine metal; these impurities are so 
low that spectroscopic analysis alone can quickly 
and accurately determine them. 

The flotation process has made available for 
smelting many deposits otherwise not workable. 
Fire concentration by the Waelz kiln recovers 
much zine from low-grade ores residues. 
Sulphide ores are largely roasted autogenously 
and flash roasting is used extensively. 

The old horizontal retort process has been 
improved by using high-grade flotation concen- 
trates prepared by sintering, which together with 
improved retorts have brought the average pro- 
duction per retort per day to about 60 Ib. How- 
ever, the old process is being supplanted by 
vertical retort, electrolytic and electrothermic 
processes. A continuous pyrometallurgical refin- 
ing process employing the principles of rectifica- 
tion produces high purity metal regardless of the 
impurities in the ore. 

The development of new alloys of zine based 
on the high purity metal has resulted in a new 
field of zine alloy die castings which last year 
used over 100,000 tons of zine. 

There are many economic problems facing 
the industry, but the main technical problem 
appears for the time being to be one of improv- 
ing and developing high zine alloys rather than 


radical processing changes. 
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EAD 


By Albert J. Phillips. 


As it was in 
1915 


IN AN INDUSTRY that is centuries old 25 
years is a short period of time. In this year 
of 1915 the lead industry is moving along at an 
even gait, producing a half-million tons yearly 
at a price approaching 5¢—— not very different 
from conditions existing for many years. 

The quality of the product is for the most 
part very high, even as compared to chemical 
standards, for lead has always been a metal 
that has been produced in a remarkably pure 
state. In this respect it resembles the precious 
metals silver and gold rather than the base 
metal iron. 

The uses for lead are likewise very little 
different from the uses at the turn of the cen- 
tury. Possibly there is a litthe more emphasis 
on “ammunition” and less emphasis on “stor- 
age batteries”, but the difference is merely in 
degree. A considerable amount of lead is being 
used for electric cable sheath, and this bids 
fair to be an important outlet. Possibly too, 
the chemical resistance of lead is not attract- 
ing the attention of chemical engineers that it 
deserves but, even here, the lead-chamber proc- 
ess of making sulphuric acid, one of the first 
tonnage chemical industries, is an “old” indus- 
try, even in this year 1915. In facet, super- 
ficially, the lead industry appears pretty much 
the same in 1915 as it has always appeared. 


America n 


Smelting & Refining Co 


As it is in 
1940 


THE OUTSTANDING TREND in the lead indus- 
try today seems to be towards the development 
control of added elements for special purposes, 
Now detailed studies have demonstrated the 
effects of elements in the second, third, and 
even fourth decimal place and the impor- 
tance of many elements, formerly regarded as 
impurities, is now well established. For exam- 
ple, special combinations of elements are now 
considered desirable by those making the pig- 
ments white lead and litharge and the other 
lead compounds where formerly the demand 
was entirely for high purity. For purposes 
where “just lead” was formerly specified and 
used, lead alloys are now demanded which 
contain only a few hundredths of a per cent 
of elements that were commonly regarded as 
impurities, such as copper, tellurium, silver, 
bismuth, cadmium, arsenic, and antimony, In 
fact, it is now almost impossible to find an 
“impurity” in lead that does not impart some 
desirable physical or chemical property for at 
least one special purpose. 

Consequently the production of lead in 
1940 is a highly specialized field producing 
special “leads” for many purposes. It can 
almost be said that the average lead refinery 
produces a range of lead alloys today rather 


than “just lead”. 
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BLAST FURNACE SMELTING 


By Walter Mathesius, 
As it was in 
1915 
THe 105 coke blast furnaces and 40 


charcoal blast furnaces in existence today 
have an annual capacity of 15,000,000 gross 
tons. Average daily capacity of coke fur- 
haces is approximately $25 tons, and the 
largest daily production of a single furnace 
is approaching 600 gross tons. 

Coke rates of individual furnaces pro- 
ducing standard iron grades, excluding the 
Southern Districts, range between 1750 and 
2600 Ib. per gross ton. Average for the 
industry is slightly above 2000 Ib. per gross 
ton of iron produced. The greater portion 
of coke is produced in beehive ovens. 

Hearth dimensions are increasing, due 
to recognition of the fact that small hearth 
volumes and constricted bosh designs are 
impediments to greater and more uniform 
production. Some daring designs show 
hearth diameters up to 17 ft. 

Most plants are producing iron with a 
sulphur limit of 0.050°° and under, and in 
many cases, only 20 to 30¢° of the total pig 
iron production is above that figure. 

Ores from the Mesaba range are grad- 
ually replacing Old Range ores, although 
considerable difficulty is being encountered 
in some cases, due to the greater physical 
fineness of the former. 

Uniformity in composition and physi- 
cal character of the raw materials leaves 
much to be desired, and these features are 
beginning to receive attention as major 
causes of irregular furnace performance 
hanging, slipping and other- 
Stock charging 


with many 
wise hazardous periods. 
facilities and furnace top equipment are 
designed mainly as a means of conveying 
the required quantities, with litthe regard 
the effect the 
manner of stock (Continued on page 352) 


to of these features upon 


U.S. Steet 


As it is in 
1940 


Tue 232 coke and four charcoal fur- 
haces standing at present have a combined 
annual capacity of over 50,000,000) gross 


tons. The average daily capacities of 


present coke furnaces is about 625. tons. 


Maximum daily output of large modern 
furnaces is over 1200 gross tons. 

Present coke practice ranges between 
1600 and 2000 Ib. per gross ton of iron pro- 
duced, excluding the Southern Districts, 
and the industry average is approximately 
Ib. 
except during periods of peak demand. 


By-product coke only is used, 


Hearth diameters of less than 20 ft. are 
27-ft. hearth 
With stack 


profile and volume increased in due pro- 


exceptional and furnaces with 
diameter are in successful use. 


portion, larger outputs are being obtained 
with good economy. 

Sulphur limits have been lowered in 
many cases to about 0.030°° and pig iron 
quality is no longer a major problem in the 
regular production of high quality steels. 

Mesaba ores are used exclusively at 
many plants. 

Careful grading (and sizing, where 
required) of raw materials is now a stand- 
ard practice, as is the constant control of 
coking coals, coke making, sizing and 
screening for uniformity of fuel values 
charged into the blast furnace. Stock dis- 
tribution and stock descent are appreciated 
as being the primary factors regulating the 
gvas-solid contact in the furnace stack. thus 
largely governing the effectiveness of ore 
reduction and the over-all economy of the 
process. The Mechkee revolving distributor 
has become universally adopted as almost 
modern, eflicient iron 


indispensable for 


smelting. Studies of gas flow, temperature 


and composition at) (Continued on p. 353) 
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Toy. Homestead Steel 


By F. L. 


As it was in 
1915 


DEMANDS of customers, old and new, domes- 
tic and foreign, are pushing us into new fields 
of endeavor in the manufacture of basic open- 
hearth steel. Our acid furnace associates and 
the few naval ordnance steelmakers have trod 
these paths before us, but now the basic open- 
hearth men, proud in their feeling of superiority 
over the bessemer men, have a job of making 
alloy heats, of working on steel that will meet 
the demands of the shell and gun makers. 

Such grades are as yet a small part of total 
production, but it means that some of us must 
definitely improve our technique. There must 


better control over conditions: 


efliciencies of alloys must be learned (they cost 


he melting 


money): a close control of heat analysis involves 
a study of ways and means for the deoxidation 
of the bath. 
peratures will follow the use of optical pyrom- 
We what 


causes segregation and piping from the worth- 


A closer control of pouring tem- 


elers, now beginning. must learn 
while experiments now under way; take more 
cure in pouring practice and mold preparation; 
develop hot tops, study the mold contour and its 
distribution of mass; check samples from vari- 
ous steps in the process under the microscope to 
What the 


decrease of inclusions; learn the effects of deox- 


see factors influence increase or 
idizers in ladle and molds on the quality of the 
finished steel. 

All these are new and real obligations; the 
products are relatively more costly and we must 
conserve them, all in the interest of having our 
process contribute new kinds of service to the 
customer at not too high a cost. 
100-ton 


a practical tool, combining many desired advan- 


We are looking to the furnace as 


tages. Operators of smaller furnaces would like 
to have some of its cost advantages, so we 
scheme to get more tons per square foot of 


hearth area. It means burning more fuel and 
it means better draft to get the gaseous prod 
ucts out through the flue system. 

An openhearth man is always being prodded 


there are so many new angles! 


ENHEARTH 


W orks. Carnegie Illinois Steel Corp 
As it is in 
1940 
By rnepuration there were real artists in 


steelmaking 25 years ago, but for “repeats” on 


We 


have a much better understanding of steel proc 


definite qualities the story changes today, 


. 


esses and products, with numerous “controls” 
developed by necessity in the last decade. Codes 
for openhearth control, from known results in 
customers’ shops, give the steelmaker a clear 
picture of the best moves in the critical phases 
of refining. Slag pancakes, “V"-values, tie-in 


basicity increased in the right phase 


with lime control, lower after melting, 


all have 
“Qualities” (grain size, aging 


their meaning. 


characteristics, coarsening, inclusion counts, 
and others too numerous to give) issue forth as 
Intelli 


gent “follow up” furnace design, draft control, 


characteristics through process control. 


roof and checker temperatures, fuel and air 
proportioning, help to “tool” the melting shop 
for quality, production, speed and furnace life. 
Refractory makers have matched the pace with 
refractories to withstand the longer refining and 
the bath” 


with correlation still not so good with FeO in 


higher temperature. “Iron oxide in 


the slag) reveals itself in more consistent man 
ner by bomb molds and electro photometers. 
Bath pyrometry is now a “tangible”, and checks 
the old 


Stationary furnaces of 175 tons or greater 


reliable “indications”. 


are economical, dependable units making steel 


of good quality. Bogie for fuel (5,500,000 gross 
B.t.u. per gross ton in 1915) is now 3,500,000; 
% tons per hour has advanced to 17. 

Many 


relining are now calibrated 


factors in openhearth melting and 
but 
lurgist and steelmaker must not fight 


the metal- 
the battle 
for process control on too long a front. Remem- 
ber the important reactions first and foremost 
in any study and application. Modern produe- 
tion control, which is setting up the pattern of 
the customer requirements in quality and 
delivery, must develop to comply with definite 
standards of service to the steelmaker, so that 
variations will not defeat skillful operation, lose 
effort and time, and produce high costs. 
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ESSEME 


By H. W 


Cra h am 


As it was in 
1915 


DURING THE LAST DECADE (1905 to 1915), 
the bessemer process of steel making has 
lost considerable tonnage to other steel mak- 
ing methods for certain applications that 
were largely pioneered by it. The produc- 
tion of steel for rails, for example, long pro- 
duced by the bessemer process, has declined 
till now only a small proportion of bessemer 
steel is used for this application. Aside from 
this use, however, the production of con- 
verter steel has actually increased about 
18. The fact that last year (1914) over 
6,000,000 tons were produced in the con- 
verter and over 17,000,000 tons in the open- 
hearth does not deseribe the full utility of 
the bessemer plant, for much of the open- 
hearth steel was made by the duplex process, 
which requires the use of molten metal 
partly refined in the bessemer converter. 

A large amount of the bessemer’s lost 
tonnage is the result of a prejudice that has 
arisen against bessemer steel. Many former 
users of its products are now specifying 
openhearth steels not because they have a 
knowledge that it is a better steel, but simply 
because it appeals to them as being on the 
safe side. If this prejudice does not spread 
further, the bessemer process stands in good 
way to gain back a considerable share of the 
expanding markets for steel products, 

As far as the deearburization of iron is 
concerned, the bessemer process leaves little 
to be desired. However, one weakness of 
the acid converter process used solely in the 
United States has been its inability to elim- 
inate sulphur, and, more important, phos 
phorus. Work is being done at present with 
additions of fluoride compounds to reduce 
the proportion of these elements originating 
in the pig iron. If suecesstul, this may be 
the foree to combat the prejudice against 
bessemer steel in a market rapidly being 
expanded by the impetus of the present 
European conflict. 


PROCE 


& Laughlin Steel Corp. 


As it is in 
1940 


ONE OF THE MOST PRONOUNCED TRENDS in the 
steel industry has been the recent widespread 
attention given to the bessemer process of steel 
making. In the span of only several years, it has 
become an object of metallurgical investigations 
that promise to elevate it to its proper important 
place in the industry. 

It is beginning to be realized that the very 
simplicity of the bessemer process (which was 
once thought to be a handicap) may be an advan- 
tage in producing quality steel. The metallurgist, 
with extensive experience gained in openhearth 
control, and equipped with recently developed 
scientific instruments, is turning this advanced 
position to bear on the bessemer process. 

Scientific instruments based on photocells 
have been applied to replace human judgment in 
determining the proper endpoint of the blow. 
The degree of oxidation of the blow can be set to 
predetermined close limits, facilitating the pro- 
duction of a uniform quality of steel, blow to 
blow. Temperature control is more thoroughly 
understood, and is being successfully applied. 

Dephosphorizing and desulphurizing, long 
realized as an impotency of the process, have been 
achieved. One company is reported to be organiz- 
ing for application of the Perrin” process. 
Recently, the conditions which affect the absorp- 
tion of nitrogen have been studied. When control 
of this element is accomplished, it will have a 
great effect on not only the bessemer process, but 
on the duplex method, in which the bessemer is 
so important. 

In addition to advances in this country, this 
new trend extends to England, india, Japan and 
the Continent, resulting in a greater use of the 
bessemer steel making unit. 

In the short time that this new turn in the 
history of the bessemer process has been in evi- 
dence, many important developments have been 
initiated that assure its return to greater impor- 
tance in the industry. It appears, therefore, that 
a new era of usefulness is in prospect for the 


bessemer pre CESS. 
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As it was in 
1915 


“So you're Bill Farnsworth, the chemist? Well, 
‘Nig’ Clark told me this furnace was working so fast 
they couldn’t wait to send ‘prelims’ to the lab; just 
had to move the lab onto the floor.” 

“Well, we do have to work fast. 
only took three hours.” 

“Of course, you start with hot metal from the 
openhearth; but still ‘Nig’ said it took only an hour 
more to clean up straight bessemer metal.” 

“Four hours is about right! And at the rate they're 
putting in these electric furnaces I suppose I'll be more 
of a furnace man than a chemist before very long.” 


That last heat 


The furnace referred to is the 15-ton Heroult 
at the South Chicago plant of the Illinois Steel Co. 
It and a similar furnace in Worcester (American 
Steel & Wire Co.) are the largest electric are fur- 
naces in the world. They are each three-phase 
units with electrodes spaced in an equilateral tri- 
angle. Each phase has a special 750-kva. trans- 
former, making the total power input 2250 kva. al 
110 volts. Equipped with several taps from about 
75 volts, the transformers have already demon- 
strated that this is by no means the limit for three- 
electrode furnaces. Twelve-inch graphite electrodes 
are preferred when they can be obtained. 

The furnace at South Works is making special 
carbon steel, such as special rail steel, and alloy 
steels such as Krupp made famous, particularly 
the low carbon 1° chromium, 4° nickel steel for 
casehardening, and with L's chro- 
mium to replace the Swedish acid openhearth and 


also. steels 
crucible steels which are no longer easily obtained. 

The trend in electric furnaces is definitely 
toward the Heroult type. There are now 18 in the 
United States, 19 in Germany, and 37 more in the 
rest of the world. Under construction in Germany 
is a furnace which will have a power input of 3000 
kva., and will handle 25 tons of metal. 

The electric furnace will melt all the products 
which have been made in crucibles. In fact, some 
toolsteel analyses (such as Taylor's tungsten high 
speed steel) are melted more easily. The only limi- 
tations seem to be the transformer capacity and 
the purity of the ferro-alloys available. It is pos- 
sible to hold the earbon than O.10° , with 
phosphorus and sulphur both less than 0.01' 
Which is purer than the usual alloying material 
available for completing the heat. 

The cost is at least 30° higher than basic 
openhearth steel. Nevertheless, many enthusiasts 
predict electric steel will ultimately be so near the 
cost of openhearth that its superior quality will 
cause it to supplant the latter. 


less 


FURNACE 


As it is in 
1940 


Water M. (BILL) Farnsworth is superin- 
tendent of Republic’s Canton Steel Division at 
Canton, Ohio. He has a new Heroull 60-ton 
furnace, installed to produce aircraft alloy 
steels, stainless, and other highly alloyed prod- 
It is the second unit in a new electric fur- 
To provide the working space, a 


ucts. 
nace plant. 
modern well-constructed openhearth was torn 
out. The electric furnace has abolished the 
crucible, but has a major job ahead if it must 
now abolish the openhearth. For the near 
future, its field may be expected to dominate 
aircraft and stainless. 

This furnace has a single 12,000-Kkva. three- 
phase transformer, but peaks up to 16,000 kya, 
cause no trouble. The highest vollage used is 
260. Lower taps are 250, 230, 200, 150, and 135 
volts with 8000 Kva. available on the low tap. 
Automatic control at any desired setting Is so 
precise it is almost beyond comprehension, The 
light against air infiltra- 
lining of 


furnace is extremely 
tion. The bottom is a 
sintered periclase. The upper structure is con- 


monolithic 


ventional magnesite and silica’ brick. 


trodes are 1S-in. graphite. Charging is entirely 
by machine. 

It is making large amounts of o 
and chromium-nickel-molybdenum aireratt 
steels. It also makes 16° chromium and 
stainless both with either 0.06 max. carbon 
or 0.12 max. The 18-8 products alloyed 
with titanium, molybdenum or columbium have 


operates 


nickel 


been made suceessfully. It 
entirely from 
about eight hours; three heats per day is the 
normal output. The monthly output will prob- 
ably exceed 4700 tons, all of which is very fussy 


very 


cold stock. Time of a heat is 


steel for specific applications. 

The equipment 
bometer for carbon tests during the working ot 
Slag studies parallel the steel studies, to 
a problem accentu- 


includes car- 
a heat. 
control 
ated by modern-day Magnatlux testing of vital 


inclusions better 


steel parts, 

The first World War gave the electric fur- 
nace a push into production. Stainless steel 
later amplified the field for action. The present 
drive for chemical, oil refinery and 
food processing equipment, bids fair to crowd 
the electric furnace into such volume of produc- 


tion that the basic openhearth may retire from 


aireratt, 


the field of special steels as time goes on. 
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By Earle C. Smith. Republice Steel Corp 


ALLOY 


By Ernest E. 


As it was in 
1915 


INTERRUPTION Of imports from Germany has 
thrown a sudden demand on American producers 
of fine steels, and new producers are finding 
trouble with surface seams and deep pipes in the 
thoroughly killed steel. While statistics are lack- 
ing, most of the production is from small open- 
hearth furnaces, although there is a very large 
electric furnace in operation at South Chicago. 
A shortage of manganese was apparent before the 
end of 1914; some concern is now felt over sup- 
plies of chromium and especially tungsten. Some 
automobile makers are substituting a good grade 
of carbon steel, properly heat treated, for some of 
the searce alloy steels. 

Cast chromium steel, tough, hard and wear 
resistant, has been made in America for at least 
oO years, but its manufacture still remains a 
guarded secret. Civil engineers think of the 
3'.° niekel steel (not heat treated) as the high 
strength structural material. Much steel contain- 
ing about 1% silicon was put into the hull of the 
Mauretania, and it is reported from England that 
a similar steel is used for its durability on curved 
railroad tracks. Hadfield’s high manganese steel 
would be the American choice for such railroad 
service, as well as for parts to resist’ battering 
wear. Tough steels containing vanadium = are 
favored by railroad engineers for heavy steam 
engine axles and connecting rods. 

Much nickel and niekel-chromium. steel is 
being used by the Navy for armor, guns and pro- 
jectiles, but the compositions and heat treatments 
are state secrets. This secrecy in the art is a 
handicap to mechanical engineers who desire 
better machine parts; if they knew more about 
alloy steel and its treatment, the tonnage would 
increase rapidly. Most alloy steels are marketed 
under a trade name, and a similar steel from 
another firm is usually enough different to 
require a new treatment. A valuable move toward 
standardization has been taken by the Society of 
Automobile Engineers; it has established a list of 
acceptable and commercial compositions in nickel 
Steels, nickel-chromium, chromium, chromium- 
vanadium and silico-manganese types, 

It is claimed that a fractional percentage of 
copper greatly inereases the corrosion resistance 
of ordinary steels; the American Society for Test- 
ing Materials is planning to expose samples in the 
open at various localities to determine the facts. 


Thum, & 


STEELS 


Metal Progress 


ditor, 


S As it is in 


1940 


TONNAGE of alloy steels (and carbon steels 
of alloy quality) is constantly growing. Statistics 
are faulty, for no precise definitions exist, so the 
figure of 1,475,000 tons of alloy steel in 1938 
(9.2% of the total in America) is probably low. 

An outstanding characteristic of the situation 
is its great complexity. With at least 11 common 
alloying elements other than carbon, the varieties 
of possible steels become almost infinite. Alloy 
steels for special purposes have been marketed in 
bewildering number and a recent handbook lists 
256 separate specifications used by the major 
automobile companies alone. Information on the 
manufacture, properties and heat treatments has 
accumulated in thousands of separate publica- 
tions. Fortunately the literature is being sum- 
marized by Alloys of Iron Research under Sisco’s 
leadership, and a systematic theory of the func- 
tions of alloying elements has been formulated by 
Bain. These will change impending chaos into 
understanding, and be the sure guide for future 
developments. 

It long ago became apparent that many dif- 
ferent alloy steels could be made to serve equally 
well in a given service for a bevel gear, for 
instance. In mass production this is forcing the 
choice to the cheapest oil hardening steel that 
will give the desired properties. Concurrently the 
grain size has been brought under control, by 
proper refining in the openhearth and judicious 
use of aluminum, and this lends toughness, hard- 
enability, machinability. 

At present writing much attention is given 
also to steels of “aircraft quality”, imposing a 
multiplicity of inspections such as for normality, 
sub-surface soundness, inclusion count, and 
homogeneily. 

Balancing one trend to higher and complex 
alloys for special services in the chemical, petro- 
leum and electrical industries come a multitude 
of “strong structural steels” having uniformly 
high vield strengths as rolled, easy fabrication 
and ready weldability (sluggish hardenability). 
Every important steel producer has one or more 
of these, designed for light weight railroad cars, 
or for machinery where inertia effects are impor- 
tant. Manganese, silicon, phosphorus and copper, 
the cheap alloying elements, are used in them as 
far as possible before turning to molybdenum, 
chromium and nickel. 
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TOOLSTEE 


By James Gill 


As it was in 
1915 


METALLURGICAL and scientific control in 
the manufacture of toolsteel is still in its 
infancy; thus the making of toolsteel is vet 
definitely an art. Crucible melting furnaces 
are still in general use although the electric 
furnace had been introduced in 1908, and 
is being used much in the manner of a large 
crucible. Casting practice varies greatly in 
steel 


different mills and piped and “spongy 
is a common problem. 

Heating furnaces are of many types, 
using coal, oil and gas as fuel. Very few ol 
the furnaces have temperature control. The 
atmosphere in the furnace frequently decar- 
burizes the surface deeply, and a coarse 
grain resulting from overheating is common. 
Improved furnace equipment should give 
us a much more uniform anneal. Surface 
inspection is generally done with the aid of 
a file. Much toolsteel is graded by expert 
examination of a fractured bar-end. 

In this year of 1915 there are a large 
number of toolsteel compositions available; 
nevertheless, about 10 distinet types prob- 
ably represent of the total produe- 
tion. These are the straight carbon, carbon 
vanadium, chrome-vanadium, tungsten fast 
finishing, manganese oil hardening, chro- 
mium hot work die steel, tungsten hot work 
die steel, two types of tungsten high speed 
steel and a tungsten high speed steel with 
about 5.00 cobalt. With the exception of 
die blocks for the drop forging industry no 
toolsteel contains sizable amounts of any 
one of the two common alloying elements 
silicon and nickel. Molybdenum is a semi- 
rare metal that seems to have possibilities. 

Similar types of toolsteels vary greatly 
in physical properties, not only as made by 
different mills but even when made by the 
same mill. Very little information seems 
to be available regarding the characteristics 
and behavior of the different types of tool- 
if 


the proper type to any job is largely a 


steels and, consequently, the application 


matter of “Yankee guess”. 


As ir is in 


1940 


METALLURGICAL control in the manufacture of 
tool and fine steels is universal; thus, the manu- 
facture of toolsteel is more of a science and less 
of an art. The electric furnace has almost wholly 
replaced the crucible method of melting, and has 
been greatly improved. Advantage has been taken 
of its flexibility so that toolsteels electrically 
melted are, in general, superior to those that were 
melted in the crucible. Casting practice, including 
mold design, has been intently studied and difli- 
culty with pipe and sponginess in toolsteel bars 
has been largely overcome. 

Heating furnaces have been greatly improved, 
Pyrometric control is general. Refractories, burn- 
ers and furnace designs have been so improved 
that uniform heating is semi-automatic. All this 
has resulted in bars of a uniform structure and 
grain size, a minimum of deearburization, a good 
surface and closer size tolerance. Surface inspec- 
tion by the use of a magnetic powder is common. 

Carbon and carbon vanadium steels are now 
being produced that will harden in any one of a 
number of case depths, and vet have a fine grain. 
Much has been learned in controlling the distri- 
bution of the earbides in highly alloved steels. 

A much greater variety of chemical composi- 
tions is available. Generous use has been made 
of the element molybdenum in both the low alloy 
and the high alloy types. Advantage has also been 
taken of the known effects of nickel and silicon. 
High carbon high chromium, silico-manganese, 
and chrome-nickel-molybdenum steels) are now 
available in a number of compositions. Choice 
may be had of a wide range of steels that will 
harden in oil and other types that will harden on 
cooling in still air. Use of molybdenum as a 
substitute for tungsten in high speed steels has 
increased the number of high speed steel types to 
15> or more distinet compositions, 

Considerably more is expected today of tool 
materials than some 25 years ago. They not only 
must give a much longer life but they also must 
withstand higher shocks, pressures and tempera- 
tures, Many types of toolsteels have been intently 
studied so that the selection of steel for most 


applications can be made with assurance 
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STAINLESS STEELS 


By Frederick M 


As it was in 
1915 


EXPERIMENTAL WORK has been conducted 
during many years at various laboratories on 
the alloys of iron and chromium, and_ the 
high nickel-chromium alloys have been com- 
mercialized as electrical resistance elements 
withstanding oxidation at high temperatures. 
Our the chromium-iron and 


chromium-manganese series has shown that 


own work on 
at least 20°) chromium is necessary to effect 
an adequate resistance to oxidation at tem- 
peratures above 1&00° an effective 
resistance to acid atlack; however, in neither 


and 
direction has our experimentation gone 
beyond exposure tests in several plants. A 
good market should be eventually developed. 

Most 
surprised by the recent achievement in Eng- 
land of Harry Breartey ——the development 
and commereialization of a cutlery alloy hav- 
‘stainless 


metallurgists will be pleasantly 


ing noble properties and termed * 
steel”. [tis understood that commercial pro- 


duction of this steel will be undertaken in 


this country within a few months. The stain- 
lessness seems to from the combined 
effect of alloying and heat treatment. The 
industrial 


resull 


production of such) steel on an 
scale in itself is a great accomplishment; not 
only has it been necessary to develop proper 
casting practice, but in addition to master the 
very difficult technique of forging. The cut- 
lery so produced is said to retain its finish, 
so that despite the high cost a ready market 
is expected for this steel, which will be treas- 
ured by the housewife and artisan for its 
stainlessness. 

The relatively small amount) of chro- 
mium used in this steel and particularly the 
function of the special heat treatment are 
puzzling, that the chromium 


imparts nobility only when present in beta 


Can it be 


iron? And yet to conter resistance to oxida- 
tion the chromium alloys do not require heat 
treatment. No doubt further work will clarify 
these phenomena, and it may even furnish 
the key to ennobling the ferrous alloys a 


dream of the ages! 


Becket. U 


nion © 


& Carbon Corp. 


arbide 


As it is in 


1940 
DEVELOPMENTS in Stainless steel since 1915 
have been truly remarkable. In 1939 about 


150,000 tons were produced in the United States. 
The austenitic 18 chromium, 8° nickel type 
represented the largest portion; another large 
part comprised the low carbon, 13 to 18° chro- 
mium type; an important tonnage included heat 
resisting alloys containing 24° or more of 
The high carbon cutlery steels con- 
stituted a small proportion. Evidently most 
attention been devoted to the 
Today the early difficulties with inter- 
granular corrosion have been eliminated by the 


chromium. 
has austenitic 
steels. 
addition of titanium or columbium. Corrosion 
resistance has been improved with respect to 
non-oxidizing media by including molybdenum 
in the analysis. All these materials have found 
wide application in the process industries 
wherein (as in other uses) the development of 
adequate welding techniques has been of prime 
importance. 

The steels have also found wide use in rail- 
road trains, tank cars and aircraft. These uses 
rely on austenitic stainless steels, cold rolled to 
high tensile strengths. Only the recent years 
have brought full success to the cladding of car- 
bon steel with a truly bonded layer of the corro- 
sion resistant variety. 

Of the low carbon, plain chromium steels, 
the type containing to 380°, of the element 
has found increasing use in structures resistant 


to high temperatures, especially since the addi- 
tion of nitrogen has been used to inhibit grain 


growth in the rolled forms and to restrict grain 


size in castings. Such castings usuall have 
even higher contents of chromium, and often 


have nickel as high as 20°. Low carbon steels 
containing 14 to 16° chromium, 
with nickel in small amounts, find growing use 
in turbine blades, airplane parts, and in other 
objects requiring the properties that heat treat- 
All these and many other devel- 
opments engender thoughts of the future. 
Perhaps we are not too far from the absolute 
control of materials — a 


dream of the ages! 


sometimes 


ment confers. 


corrosion in ferrous 
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ERROUS 


CASTINGS 


By H. A. Schwartz. National Malleable & Steel Casting Co 


As it was in 


1915 


In 1914, with the outbreak of the War in 
Europe, the foundry industry had encountered 
something of a depression. Some far sighted 
(or super-nervous) foundrymen then contem- 
plated the possibility of social dislocations 
consequent on unemployment, but in this year 
of 1915 the demands of the Allies have increased 
production considerably, 

Nobody knows the cast iron tonnage pro- 
duced. The tonnage of malleable castings is 
probably about 750,000, and the steel tonnage 
is a little under 900,000.) There are about 4500 
gray iron foundries, 196 malleable foundries 
and 3800 steel foundries in the country. 

Gray cast iron is lowest on the seale of 
engineering properties. The American Society 
for Testing Materials has four specifications; the 
only one referring to tensile strength specifies 
values from 18,000 to 24,000 psi. Current and 
newly written malleable specifications call for 
tensile strength of 38,000 psi. and elongation of 
»: eross bending tests, of doubtful meaning, 
are also included. Steel castings are covered 
by three grades running from 60,000 to 80,000 
psi. in tensile strength, 27,000 to 36,000 psi. in 
vield point, 22° to 15% in elongation and 30¢ 
to 20% in reduction of area. Alloy steel cast- 
ings have as yet received no particular attention 
from specification writers, though so-called 
“pearlitic” manganese steels have been in use, 
especially after quenching and tempering. 

Steel castings are extensively absorbed into 
railway car construction, where they have 
replaced) malleable castings —- which turn 
are finding a larger market in automobiles. 

Much hand molding from gated or plate 
patterns is still done even in shops engaged in 
repetition work. Molding machines of the 
“stripper plate” type are being installed for 
fairly large jobs. Air operated vibrators have 
come into use. Jolt ramming for large work 
or air squeezing is a rather new development. 
Sand is usually prepared by hand on the mold- 
er’s floor, although a central preparation room 
is installed in one truly mechanized foundry. 


& As it is in 


1940 


AGAIN We are in a period immediately fol- 
lowing the beginning of a European war. It 
also initiated an increase in foundry outputs 

not, however, so closely connected with a 
preceding minimum, We are acutely con- 
scious of an unemployment problem, 

The gray iron industry still has no data 
on its total production but the number of 
foundries is about 3050. Some estimates give 
the production in 1936 as about 1TLo00,000 
xross tons. 

Malleable castings, in an amount probably 
definitely in excess of 408,000 tons per annum, 
are now produced by a total of about 138 
foundries. Not far from one-third of this ton- 
nage is the product of two corporations. 

Production of steel castings in 1938 was 
343,000 tons (certainly largely exceeded in 
1939) emanating from about 299 foundries, 

For gray iron the A.S.T.M. specifications 
now provide for tensile strengths from 20,000 
to 60,000 psi. and the older deflection tests are 
passing out of existence, There are now three 
malleable specifications providing for tensile 
strengths of 40,000, 50,000, and 53,000. psi., 
vield strengths of 30,000, 82.500 and 35,000 


psi., and elongations of o%, 10 and 1° 
respectively. Alloy steel castings are promi- 


nently recognized in the American Society for 
Testing Materials’ specifications running from 
79,000 to 150,000 psi. minimum in tensile 
strength, 40,000) to) 125,000) psi. in’ yield 
strength, 24% to 10% in elongation and 35° 

to 25° in reduction of area. Carbon steels 
are specified from 60,000 to 75,000) psi. mini- 
mum tensile, 30,000 to 38,000) psi. minimum 
vield, 22% to 26% elongation and 30% to 
veduction of area. 

Alloy steels have become very common 
and steel castings have spread into all types 
of engineering construction, their use in petro- 
leum refineries being perhaps noteworthy. 
Steel castings, which 25 years ago were pre- 
dominantly made in the openhearth with 
some bessemer steel, (Continued on page 356) 
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As it was in 


1915 


“Say, Bite!” said the Sheet Mill Superintend- 
ent, addressing the Head Annealer, “the Boss 
says that the last shipment of sheets we sent to 
Rolls-Pierce Motor Co, has been rejected. They 
got the crazy idea of putting their headlights into 
the front fenders of their new 1915 model. And 
What do you think? They wanted to press both 
the fender and headlight casing from the same 
sheet! Ain't that crazy? The Boss says unless 
we can anneal a sheet that will satisfy Rolls- 
Pierce we are likely to lose their whole account. 
Do you think you ean do it?” 

“Well, John! ain’t so sure can, but 
try. That heat of steel IT got for that last: ship- 


ment acted kind of funny. -T annealed one box 
load same as [T always do and when [ bent some 
over to see how soft it was, it cracked after the 
second time. Then | tried to anneal a second 
load (that’s the one we shipped to Rolls-Pierce ). 
I gave her a mite more heat, kind of a cherry red. 
I told the night heater to hold her that way for 
about six hours. But he had trouble holding his 
lire because the coal clinkered pretty bad and 
pulled his fire down. You tell the Boss to have 
Jim at the openhearth give me an extra good heat 
of steel. And be sure to tell Hank to heat them 
sheet bars in his No. 2 furnace. She works the 
best and gives a nice soft heat. Also tell him to 
watch how he dips his sheet pack in charcoal and 
keep an eye on his fire so his heat don’t get too 
rash on him. Pll try one box in my No. 4 annealer 
and watch it myself careful. | got some good 
coal ve saved up and it will give me a good hot 
fire. Then if the wind don’t shift to the east and 
kill my draft I think we'll give them fellows the 
kind of sheet they are looking for. You leave it 
to old Bill.” 

A month later Bill's specially nursed heat of 
sheets was received by Rolls-Pierce. After three 
weeks of arduous work, involving considerable 
grinding and reshaping of dies, they succeeded 
in forming their special fender for the new 
model, All went well until another shipment of 
steel was received. Old Bill's coal must have 
clinkered again! The whole shipment had to be 


rejected. 


Surface 


SHEET 


Corp. 


Combustion 


As it is in 


1940 


A COMPLAINT was received by the Strip Mill 
Superintendent from the Detroit Sales Office 
that two coils from the last carload of strip had 
caused some trouble, involving 3° rejects. He 
called up the laboratory and received a report 
that the heat from which these coils had been 
rolled was fully up to specifications, both physi- 
cal and chemical. He then called for the anneal- 
ing department records. The sheets had been 
annealed just the week before. The temperature 
charts were produced showing that all coils in 
this particular carload had been annealed simul- 
taneously in a single two-row annealing cover, 
and all time-temperature curves agreed closely 
with the established practice. 

Next he consulted the records of the slab- 
heating furnaces. Everything had proceeded 
normally during the time the slabs were being 
heated. There had been no hold-ups. The fin- 
ishing temperature charts showed uniform con- 
trol. It could not be the hot strip mill, according 
to the foreman, for rolls had been recently 
inspected, everything was in order all except 
for one small delay. The gager on the finishing 
bed had been a little slow in checking the gage 
of one strip, so that the strip following had been 
held up slightly and had finished a little colder 
than usual. The Superintendent checked up 
“one” in his notebook. 

To the pickling department he went. Once 
more records were pored over. All seemed to 
be in perfect order. Fresh additions of acid had 
been made according to schedule. ‘Temperatures 
had been kept up to normal. One notation 
caught his eye: Some trouble had occurred one 
night with the recoiler. It had taken some time 
to fix it and during that period a strip had 
remained in the pickle tanks. The foreman had 
examined this coil which apparently showed no 
damage. But the Superintendent made another 
check in his notebook, satisfied that he had 
located the cause of the complaint. 

The best of modern mills do have break- 
downs and hold-ups. But they are getting fewer 
and further apart. Taken on the whole, the 
annealing department is now well under control. 
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By Harry W. 


As it was in 
1915 


AN Error? is being made, by a group of heat 
treat foremen in the Detroit District, to pool their 
information on the problems of steel treatment and 
perhaps to start some researches on questionable 
points. Variations in both the alloy and carbon 
steels are very greal not only in the number of 
grades and types available, but also in lack of 
uniformity of response in a single shipment. Heat 
treatments are likely to become very involved, and 
the necessity for more information is apparent. 
As a matter of fact, conditions in the shops are 
not too good to attract the best type of workmen. 
Smoky, poorly lighted and poorly ventilated heat 
treating departments are the rule, and a 12-hr. 
day, 7-day week not unusual in busy seasons, 

Notable improvements in temperature meas- 
urement have recently been made in the poten- 
tiometer system which is not nearly as sensitive as 
the older galvanometers to variations in thermo- 
couples and to stray currents. Automatic fuel 
control, based on temperature measurements, has 
been introduced in a few plants and is attracting 
much attention. 

Carburization (case hardening) is done in 
patented compounds. The work is usually cooled 
in the box, and — especially if alloy steel - double 
treated to give good fractures. Gas carburizing, 
using no solid carbon, is reported to be quite suc- 
cesstul abroad, the theory having been described 
in a recent book by the Italian metallurgist, 
Freperico Grotirri, Some attempts over here have 
been made, using a rotary muffle for containing the 
work, but these high alloy muffles are expensive 
and do not last very long. 

From the standpoint of furnaces at his dis- 
posal the heat treater has little complaint. Care- 
fully engineered, underfired furnaces for hardening 
heats are available and will perform very satisfac- 
lorily — especially when using gas for fuel. Rotary 
retorts for continuous work, hopper fed and auto- 
matically discharging, are giving good results in 
roller bearing plants. Furnaces heated with elee- 
trical resistors are being offered. Pyrometers are 
useful in showing the operator whether his fur- 
nace is hot or cool, thus aiding the educated eve. 
Temperature of high speed steel, to be quenched 
very much higher, is determined almost entirely 


by “seale blister”. 
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As it is in 


1940 


HEAT TREATERS now have a much simpler task 
than the pre-War practitioners. Not only have 
control instruments been perfected, but it is a 
much simpler problem to obtain uniform results 
from today’s steels, made to controlled harden- 
ability and grain size specification. Working con- 
ditions are vastly improved wherever heat treating 
is done as part of the factory line-up or in a depart- 
ment of importance. Specialization of furnaces 
has been another result) of production, 
although most of the general types in common use 
today were well developed 25 vears ago. However 
the necessary materials which now make continu- 
ous furnaces so satisfactory were lacking. With- 
out our first-class heat resisting alloys it is doubtful 
if we would be doing more “continuous” heat treat- 
ing now than in pre-War days. 

Carburizing boxes are much lighter and have 
long life. Carburizing compounds are quite well 
standardized, and their handling and proportion- 
ing more scientifically controlled, Use of fine- 
grained carburizing steels made possible the direct 
quench from the box (and higher carburizing tem- 
peratures) with the many savings in such practices, 

A new family of alloy steels involves a type ol 
heat treatment by normalizing and drawing, and is 
of great importance in some industries. Annealing 
and normalizing, to improve machinability, have 
grown to be a common practice in the last lo years. 
Draw furnaces are greatly improved in design, 
principally by the use of circulating atmospheres, 
heated in separate chambers and driven across the 
work by fans: they result in’ closer hardness 
tolerances on. steels of controlled hardenability. 

The next 20 years will probably see even 
xreater improvements in heat treating technique. 
Atmosphere control, high frequency electric fur- 
naces, flame hardening, pressed powdered metals, 
heat treatment of castings, isothermal treatments 
both for annealing and hardening, will increase 
rapidly. Lower alloy steels made to give greatly 
improved hardenability and physical properties 
will require more closely controlled heat  treat- 
ments if maximum machinability and performance 
is to be obtained. Changes will come at what 
seems to be a slow rate, but when looking back 
from 1965, they will appear to have been many tn 


number and rapidly made. 


Vetal Progress, Anniversary Issue, March 1910 


Page 307 


Republic Steel Corp 


As it was in G 


1915 


HAVING gUST ENTERED the automotive 
industry, we are surprised to find the 
changes that have oecurred in the heat 
treatment of cast ferrous alloys since our 
university instruction in these subjects, 

Some gray cast iron is being heat 
treated for better machinability or to 
remove strains. A considerable quantity 
of gray iron made with the addition of steel 
in the cupola is being used in such castings 
as cylinder blocks where better strength 
and wear resistance are needed. Alloy 
irons that may be heat treated are being 
produced experimentally. 

The use of chills in the molds is also 
being further developed to produce hard- 
ened sections in castings where desired. 

Malleable iron has become a much 
more uniform and reliable material, its 
average physical properties having been 
improved by better control of the heating 
and cooling cycle. There is even some 
work in progress, using different heating 
eyeles more closely controlled, with the 
hope of producing a still stronger malle- 
able iron in less time than the now fairly 
general practice of seven days. 

Low carbon steel castings are replac- 
ing some malleable iron, particularly for 
large work, after having been given an 
improved and more uniform anneal. 

Liquid baths, other than cyanide, are 
being developed. They should reduce the 
cost of cleaning work after heat treating, 
and therefore increase the proportion of 
heat treated parts used. 

Pyrometric control has been improved 
so that even the “old-timers” are willing to 
place more reliance upon it. 

The progress made in the last 10 years 
is, we of 1915 think, very remarkable. 


HEAT TREATMENT OF 


CAST STEELS IRONS 


By R. H. McCarroll, Metallurgical Department, Ford Motor Co. 


As it is in 
1940 


TWENTY-FIVE years from now, we suppose, any- 
one reading what we write today, will feel as we do 
about what we wrote in 1915. New compositions 
of ferrous alloys have helped to change the whole 
picture. New methods and equipment have opened 
a new world of possibilities. We have new ideas 
on What can or should be heat treated. 

Alloyed gray irons are being heat treated in 
large quantities. On the other hand, many automo- 
tive parts of intermediate composition, such as push 
rods and camshafts, have had their heat treatment 
eliminated; this was done by close control of the 
composition, pouring temperature and cooling rate. 

Valve seats and cylinder bore liners, many of 
them cast and heat treated, have changed the 
requirements for automobile cylinder blocks. 

The use of chills for selective hardening has 
almost been eliminated. 

Malleable iron more than 25° stronger than 
was available in 1915 is being heat treated in 15 hr. 
or less-— thus saving more than six days in the 
process! Beyond this we have a wide variety of 
“pearlitic” maltleables and heat treated matleables. 

Many articles, particularly for the automotive 
industry, which in 1915 it would have been con- 
sidered ridiculous to cast and heat treat, are now 
being manufactured in that manner. These include 
crankshafts, pistons, valves, transmission gears, 
rear axle gears and rear axle housings. Often these 
are single castings that replace two or more pieces, 
formerly fabricated separately, and riveted = or 
welded together afterwards. 

Gas atmosphere furnaces for both light and 
deep case carburizing are now heat treating steel 
‘castings. Clean annealing, continuous furnaces 
have reduced the cost of castings. Selective harden- 
ing by gas heating, induction heating and resistance 
heating has still further extended the field. 

These new compositions, new methods, and 
new equipment for heat treating have made possible 
new engineering designs and new cast products. 
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CARBURIZING 


As it was in 
1915 


CARBURIZING is one of the most ancient prac- 
tices in the metallurgy of iron, and one of the 
first to receive scientific attention. Nevertheless, 
carburizing compounds have only recently 
escaped from the stage of secret formulas and 
entered a basis where purchases may be made on 
a competitive basis. There seems to be a trend 
toward compounds based on coke chareoal, using 
sodium, barium, and calcium carbonates as “ener- 
gizers”. Such material is not only considerably 
lower in cost than the privately mixed material 
using raw bone, boneblack, charred leather, 
and other organic substances, but at the same 
time has a considerably increased volume with a 
lower shrinkage, heat conductivity and better life. 

A recent innovation is the use of screens and 
mixers for cleaning and proportioning of carbu- 
rizing compound and its ingredients, effecting 
thereby a more uniform mixture free from ash, 
dust, and other contaminations. 

Localized carburizing has advanced trom the 
stage where the portion desired soft was buried 
in sand, to a more scientific method of control, 
using copper plating or stop-olf washers to pre- 
vent contact with carburizing gases. 

Carburizing in muflles containing carbona 
ceous gases rather than solid compounds is a 
recent proposal and the process is in semi-com- 
mercial production both here and abroad. Several 
gases have been proposed for this use; results are 
apparently quite various and are frequently 
alfected by heavy carbon deposits. 

In a number of shops oil-fired furnaces are 
replacing antiquated coal-fired equipment and 
accomplishing much better results through an 
improved temperature uniformity. Lastly, better 
temperature control is now available by using 
pyrometers hooked up to switchboard arrange- 
ments with signal lights. Technical control of 
carburizing has also been greatly advanced by 
using the microscope, toward accurate content of 
carbon at the surface with desired carbon gradient. 

Scientific understanding of the process will 
undoubtedly be greatly advanced by the English 
translation of Dr. Giouirri’s work on “The 
Cementation of Iron and Steel”. 


Hyatt Bearings 


Division, General Motors Corp 


As it is in 
1940 


Numerous satisfactory compounds are now 
available, commercially, under proprietary names, 
of which the most widely used are based on hard- 
wood charcoal and petroleum coke. With these 
an admixture of one third new is desirable for 
each use of old material. A smaller proportion 
of new is sufficient for the pellet types and the 
finer ones based on boneblack. In any event, 
careful) purchasers now specify composition, 
nature of energizers, limits of undesirable sulphur 
and moisture, particle size, specific volume and 
shrinkage per run. 

Superior heat resisting alloys have been per- 
fected for carburizing boxes Cand mules for gas 
carburizers). Shape and size of the box is as 
important as long life, as it is a sheer waste to 
heat up large masses of container and surplus 
carburizing compound, 

Furnace designs have been continually 
improved, Batch types of furnace still handle 
most of the work other than the mass production 
of articles (sometimes the latter are made in such 
quantities that special furnaces are constructed 
for them). Continuous furnaces of the counter- 
flow type are quile economical for uniform pro- 
duction of medium-sized parts. Rotary batch 
type furnaces are probably best for small parts 
Gas has become the most common fuel, 

Direct quenching from the carburizing heat 
is common practice with steels so controlled that 
recrystallization (excessive grain growth) does 
not occur until the part is hotter than the usual 
carburizing temperature, say 1650 to 1790" F. 
Practically all alloy steels of carburizing grades 
are now procurable from the steel maker in the 
“fine grain type”. 

Carburizing in gas atmospheres has been per- 
fected during the past ten years. Speed of the 
operation is increased by saving the time neces- 
sary to bring the container and carburizer to heat. 
Satisfactory gases are obtained by mixing natural 
gas or volatile hydrocarbon with a flue gas, or by 
using a partially burned fuel gas (natural gas or 
city gas). Suecess involves good temperature 
uniformity and constant circulation of gases over 


the work 
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HEAT TREATMENT OF 


NON-FERROUS ALLOYS 


By tae @ Director of 


(Lrampton, 


As it was in 


1915 


DURING RECENT YEARS there have been 
few developments in the art of heat treating 
non-ferrous metals. And it must be admitted 
that this is still an art, the uniformity and 


quality of the product being largely a matter 


of the skill of the experienced annealers. In 
this it is akin to the annealing of steel. 
Wood-fired furnaces still lead the field 


for finished annealing, due to the better sur- 
face of the metal heated with wood flame as 
compared with that resulting from the use 
of coal, oil or gas. However, good wood at 
low cost is becoming increasingly searce and 
there is a trend toward other fuels. 
for intermediate 
where temperatures are higher and less accu- 
rately controlled and where slightly blem- 
ished surfaces are less important or can be 
Many oil-fired furnaces are 


Coal is” used anneals 


corrected later. 
being introduced in competition with coal, 
but neither of these is satisfactory for fin- 
ished work. 

Some gas-fired furnaces have been intro- 
duced, and the indications are that the use 
of this fuel will increase. While not as eco- 
nomical as oil or coal, gas does lend itself to 
easy control and the quality of the surface 
obtained approaches that obtained when 
wood is used. 

More thought is being given to design of 
furnaces —— particularly with regard to ques- 
tions of relative dimensions of fire box and 
annealing chamber, height of arch, and place- 


ment of baffles to effect more uniform 
heating and perhaps some fuel economy. 
However the furnaces have not changed 


greatly in basic design. 

The use of pyrometers particularly on 
furnaces for finished work is increasing. In 
some instances the pyrometers only indicate 
the temperature, the actual control of fuel 
still being manual, but a trend toward full- 
automatic control is noticeable, particularly 
on oil-fired and gas-fired furnaces. 


Research. 


Brass rat Co. 


Chase Copper 


As it is in 


1940 
PerHaps the best general statement as to 


developments in heat treating of non-ferrous 
alloys is that this has changed from an art to a 
Now relatively litthe depends upon the 
Ques- 


science. 
skill and experience of furnace operators. 
tions of economy, control and quality are largely 
inherent characteristics of furnace design as a 
result of careful engineering. 

The older batech-type furnaces are used less 
frequently. New furnaces are more often than 
not of the conveyor type. Also the handling of 
metal is markedly improved both to and from the 
furnaces and through the furnace. 

Wood and coal-fired furnaces are fast disap- 
pearing, oil, gas and electricity being the prin- 
cipal energy sources. In general (although not 
always) a controlled atmosphere is required for 
much finished work and even some intermediate 
Such atmospheres are obtained in 
With gas, controlled combustion 


annealing. 
several ways. 
in direct fired furnaces is quite successful for 
many types of work. In other instances full- 
muffle type furnaces are used; in them less atten- 
tion need be given to the composition of products 
of combustion for the atmosphere is prepared 
in a forming unit outside the furnace and led in 
under slight pressure. 

In addition to the questions of uniformity of 
temper and atmosphere, the introduction of 
alloys of the age-hardening type requiring rapid 
cooling from medium or high temperatures has 
had a elTect design. 


Many furnaces are now available which heat 


considerable on furnace 
material accurately to a predetermined tempera- 
ture in a controlled atmosphere and then either 
quench or dry cool in the protective atmosphere 
so as to give both metallurgical properties and 
desired finish. In some instances such protected 
cooling is required to prevent oxidation on com- 
ing into the air; many furnaces are producing 
copper and certain alloys annealed thoroughly 
soft, as bright as drawn work, entirely free from 
any surface discoloration, absolutely dry, and 
cool enough to handle with bare hands. 
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By John J. C 


rowve 


As it was in 
1915 


THE OXY-ACETYLENE INDUSTRY is celebrating the 
tenth anniversary of the introduction into this coun- 
try of the first welding and cutting torches. While 
most of the welding of iron, steel, and cast iron is 
being done in the back of the shop and for the pur- 
pose of covering up mistakes, there is sufficient work 
of the repair and salvage type to attract the attention 
of engineers to welding as an aid in production, 

Filler materials are passing out of the “fence- 
wire period”, when almost any composition was used 
as a welding rod. The more progressive welders are 
insisting on quality and are experimenting with such 
steel alloys as are available in the form of wire or 
sheared strips. At the rate of growth it is probable 
that a sufficient volume of demand will shortly arise 
which will warrant the production, in a steel mill, of 
special wire and rods for this purpose. 

Aluminum ware, mostly of the kitchen variety, 
is being successfully repaired and fabricated with the 
welding torch. It is a sign of progress that aluminum 
velding is not confined to this class of work, and al 
least one manufacturer is using the oxy-acetylene 
welding torch for the fabrication of large tanks. 

Welds in both ferrous and non-ferrous metals 
are generally sound, and when properly reinforced 
have the required strength, or out-pull the parent 
Some engineers are disturbed by the lack in 

if judged by that of the parent metal. 


metal. 
ductility 

The necessity for fluxes as an aid in non-ferrous 
welding is fully appreciated and a number of excel- 
lent fluxes are available. 

Steel foundries have discovered that the cutting 
toreh is a useful tool for the removal of risers. It is 
light, weighing less than two pounds, and is easily 
moved to the casting on the foundry floor. There is 
no necessity for moving the heavy casting to the 
machine shop for cutting off the risers by expensive 
machine tools. The limit of thickness that may be 
readily cut with the torches and gases available is 
of the order of 6 or 8 in., although a small amount 
of heavier cutting is being done. Much cutting is 
also being done for the purpose of demolition, 

Low purity oxygen prepared by chemical means 
is being rapidly replaced by oxygen of higher purity 
prepared by the electrolytic process, and some head- 
way has already been made in the production of 
oxygen by the liquid air process. 


-ACETYLENE 


Air 


INDUSTRY 


Reduction Sales Co 


As it is in 
1940 


THE OXY-ACETYLENE TORCH has now seen many 
improvements, and means for mechanically guiding 
and controlling the motion of the torch are now 
available. Such machines are capable of making 
cults of such high smoothness and accuracy that 
further 
In addition to improving the quality of 


for many purposes no machining is 
required. 
the cul these improvements have resulted in more 
economical cutting. 

Instead of looking on the cutting torch as a 
tool mainly used for demolition, it is now recog- 
nized as a tool of great value for the preparation of 
rolled plate and sections for fabrication, and is 
being extensively used for that purpose in many 
forge shops, structural shops, and shipyards. 
Modifications and 


available for lame machining, and in this conneec- 


improvements have made it 
tion it is being extensively used for the preparation 
of plate edges for welding and for removing defects 
from billets and blooms the latter process being 
commonly known as searling or deseaming. 

Improvements in the torches, gas pressure 
regulators, and auxiliary equipment ——as well as 
in the technique of cutting enable us to cut 
almost any maximum thickness of steel, even up 
to 60 in. or more. 

The many improvements in the cutting torch 
have been paralleled by improvements in the weld- 
ing torch and the technique of making welds. 
Welds are made which exceed in strength that of 
the parent metal and with a ductility comparable 
to that of rolled material. Other improvements 
have adapted the welding torch for flame harden. 
rapidly 


ing and flame softening. This use is 


expanding; heating tips have been made as wide 
as 18 in. and contain as many as 80 flames, 

Another use recently developed for the oxy- 
acetylene flame has been that of cleaning or deseal- 
ing in preparation for painting. 

In the non-ferrous field improvements in weld- 
ing rods have resulted in betler Nowing character- 
istics and an increase in bond strength. 

All of the earlier methods of oxygen produe- 
tion, such as chemical means or by the electrolysis 
of water, have been almost entirely replaced by the 
liquid air process and the acceptable purity has 


been increased from 96° or to 
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ELDING 


By Louis 2. Larson, Consulting Welding Engineer 


As it was in 
1915 


THe use of the are welding process is increas- 
ing. Formerly used chiefly for filling holes in steel 
castings, it is now found very economical for 
repairing many parts of equipment, and in a few 
instances for fabricating new products. 

Recently a generator designed for supplying 
welding current has been put on the market and 
several are now in use. This machine is of the 
constant potential type and supplies current simul- 
taneously for several operators. The desired cur- 
rent values are obtained by adjusting resistance 
units in the separate welding circuits; thus the 
amperage in any are welding circuit is independ- 
ent of the number of ares operating. It would 
appear to have some advantages over the neces- 
sity of having a generator for each workman. 

In an effort to increase the stability of the are 
and facilitate the welding operation, coatings of 
various kinds have been applied to the electrodes. 
Although these coatings do stabilize the are more 
or less, they have not resulted in’ sufficient 
improvement in the weld metal to justify their 
cost, and most welding, in this country at least, 
is being done with bare electrodes. The most sat- 
isfactory wire is made from a pure low carbon 
iron from Sweden. 

As compared to oxy-acetylene welding for 
iron and steel, the are welding process is faster 
and cheaper. The metal deposited with the are 
has a strength nearly equal that of mild steel, but 
its ductility and shock resistance are low, as meas- 
ured by the usual laboratory tests. 

Welded joints should be designed the 
deposited metal acts in compression or shear and 
not in tension. When it is necessary to repair a 
break in a tension member, the butt-weld should 
be reinforced by suitable cover straps, fillet welded 
to the sides of the member. 

By using oxy-acetylene welding for the more 
important joints and those subjected to tensile 
stress, and using are welding in other joints, some 
manufacturers have been able to produce a satis- 
factory product at reduced costs - especially when 
one or only a few units are under order, which 
otherwise would involve high pattern costs or other 


preparatory expense. 


G As it is in 
1940 


ARC WELDING has become the most 
important method of joining steels. By its 
use, it is possible to build structures cheaper 
or better, and many products now regularly 
fabricated by welding could be built in no 
other way. The process is widely used in 
the manufacture of pipe, hydraulic conduits, 
pressure vessels and all types of containers, 
machinery, structural steel-work, ships, 
buildings and practically every conceivable 
type of equipment. 

An important factor contributing to the 
widespread use of welding is the improve- 
ment in welding machines. With the gen- 
erators of today, the welder is able to make 
better welds and with less effort than with 
the old type of equipment. Many of the old 
variables and fluctuations are automatically 
taken care of by them. Both alternating 
and direct current machines of any desired 
capacity are now available. 

The greatest factor in the adoption of 
are welding is the development of covered 
electrodes. Electrodes have been developed 
for welding all the usual types of mild steel, 
most of the high strength and low alloy 
steels, and many of the stainless and high 
alloy steels. The mechanical properties of 
the metal deposited with the various types 
of electrodes are equivalent to those of the 
corresponding base metal. 

With the modern type of welding the 
designer need have no fear of a joint sub- 
ject to tension. The welded structure acts 
as a one-piece unit. For resisting repeated 
loads, stress concentrations due to abrupt 
changes of section must be given the same 
consideration in welded as in other types of 
structures. Heat treatment and stress relief 
are matters requiring expert attention. 

Many of the chemical and manufactur- 
ing processes of today would not be feasible 
without welded equipment, and the cost of 
numerous products in every-day use has 
been materially reduced due to fabrication 
by are welding. 
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By J. W. 


Meadowcroft, 


As it was in 
1915 


Up ro THIS TIME the application of resistance 
welding (butt, spot and seam) has developed in 
the hands of shop men, and the interest appears 
to be in speed of production. 
to be so simple that the users of machines some- 
times fall into the error of thinking they know all 
Thus the 


The process appears 


there is to know about the subject. 
development has been largely the result of 
mechanical ingenuity to the end of production 
speed. Not only is this ingenuity of a remarkable 
order but the results are on the whole surprisingly 
good from the standpoint of the objective. Unfor- 
tunately available methods of test are very meager 
and unsatisfactory; the same may be said of the 
means for control of the major welding factors. 

More attention must be given to quality, as 
many failures have occurred in spot welded arti- 
cles. The correction is naturally more welds, in 
some cases supplemented by rivets. 

A mere enumeration of the devices and meth- 
ods developed so far is far beyond the scope of 
this column, but a few significant ones may be 
mentioned: 

“Flash” welding is rapidly replacing the origi- 
nal butt welding process, and has already increased 
the size of weldable sections by many times, 

Bult-seam welding for the manufacture of 
thin-wall tubing has already been in use for over 
ten years. The field is very restricted, and the 
future will probably see developments for broader 
applications. 

Lap-seam welding with the aid of roller elec- 
trodes has been proposed many years ago, but its 
development except for very thin stock has been 
practically blocked by lack of understanding ot 
some of the phenomena involved. 

In the case of spot welding and projection 
welding enormous strides have been made in the 
mechanical evolution of the art. 

For thin gage material “poke welding” has 
played a large part in the manufacture of the first 
all-steel automobile bodies. It would seem that 
the substitution of a steel structure as an auto- 
mobile body has very definite advantages over the 
use of steel sheathing around a wooden frame. 
The future will see more of them in use. 
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As it is in 


1940 


THE RAPID stripes in the art of resist- 
ance welding are due in part to increasing 
demands for quality, in part to new apparatus 
available for control, and in part to a rapidly 
growing and more thorough understanding 
of the phenomena involved, The result is a 
rapid accumulation of accurate knowledge of 
the relation of the quality of a weld to the 
current, time, pressure, gage and kind of 
material. We have developed vastly superior 
timing devices, mechanical or electronic or 
both. In some critical cases recorders are 
used which record the heating power of the 
current for every weld. 

Much research work is in progress on 
the distribution of heat in the weld zone, 
with particular relation to the electrical and 
thermal resistivity of metal and the contact 
resistance as related to the pressure and tem- 
perature. Residual stresses, more or less 


damaging, result’ from thermal gradients 

Where very heavy currents are necessary 
for heavy gages the current may be inter- 
rupted one or more times to cool the elec- 
trode. In seam welding a radical change is 
taking place vhich involves longer interrup 
tions of current between shots. 

Percussion welding has been applied to 
spot welding by discharging a condense 
through the primary 


transformer, also by breaking a direct cur- 


circuit of a welding 


rent in the primary of the welding trans- 


former both definitely superior for very 
rapid heating of thin material or material of 
high conductivity. 

Bull-seam welding for manufacturing 
steel tubing or pipe constitutes a new indus- 
try of considerable magnitude. 

There have been more intelligent appli- 
cations of resistance welding to critical struc- 
tures in the past ten years than throughout 
its previous history. The speed with which 
the scientific method has been applied is due 
in considerable part to the work of the Weld- 
ing Research Committee of the American 


Welding Society. 
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By Lay Jeffries, 


As if was in 
1915 


POWDER METALLURGY, as the art of making 
objects by heat treatment of compressed metal- 
lic powders, with or without the addition of 
non-metallic substance, has not yet reached the 
dignity of a special place in metallurgical art 


and science. Even so, the artis old. Skipping 
the question of whether or not some of the 


primitive iron objects were made by powder 
metallurgy, the WoLLASTON process for consol- 
idating and working platinum powder had been 
known for nearly a century. Also, when oxy- 


hydrogen) burners refractory crucibles 
became available, long before 1915, platinum 
objects were made by melting and casting to 
such that the 
became practically a lost art. 


powder metallurgy 


an extent process 


Nevertheless, scored 
magnificently early in this century when the 
first tungsten lamp filaments were produced. 
For a but not 
worked were used, but even the ductilization 


few years, filaments sintered 
of tungsten resorted to powder metallurgy in 
the preparation of the ingot. By the time of 
writing (1915) the production of substantially 
pure wrought tungsten and molybdenum is in 
full of the world, 


Thorium dioxide had been added to the tung- 


swing several parts 
sten powder in an early stage of manufacture 
for retarding grain growth in the filaments dur- 
ing burning. It was then recognized that mellt- 
ing and casting could not compete with the 
powder method in the production of thoriated 
filaments, for no way was known to get the 
fine and uniform oxide distribution, or even to 
retain in the cast product substantial or definite 
amounts of the desirable non-metallic sub- 
stance. 

Wrought tantalum has been produced by 
powder metallurgy, but its commercial applica- 
tion has gained no headway. Several prod- 
ucts have been made by powder metallurgy. 
Among these, tungsten and molybdenum X-ray 
anodes, tungsten X-ray cathodes, and wrought 
tungsten contacts for automobile ignition syvs- 


tems deserve especial mention, 


Incandescent lamp Dept.., 


Electric Co 


Cieneral 


As it is in 
1940 


Millions of pounds and pieces of objects 
now come from the powder metal factories each 
year. The new shapes, sizes, compositions and 
uses are too numerous for specific mention. 

There has been a marked expansion in the 
1915 products. More than a_ billion 
incandescent lamp filaments and tens of mil- 


tungsten 


lions of tungsten radio tube heater filaments are 
used each year. ‘Tantalum products are used 
for many purposes. 

Two of the largest automobile manufac- 
turers have powder metallurgy “divisions” 
specializing in copper products like bearings, 
bushings and motor brushes. Various mixtures 
of copper and graphite or copper and non-metal- 
lic substances with other powdered metals are 
produced currently. “Elkonite™ is by 
pressing tungsten powder and filling the inter- 
stices with copper; it is used for welding elee- 
trodes for its high electric and heat conductivity 
and high hot compressive strength, 

“Alnico” magnel material is new. Although 
it can be made by melting and casting, it cannot 
be subsequently shaped by mechanical work. 
By compounding the ingredients in powder form 
(iron, nickel, aluminum and cobalt) pieces of 
small size and intricate shape are easily made. 

Of the newer products of powder metal- 
lurgy the cemented carbides are outstanding. 
These cannot be made by the conventional melt- 
The principal pow- 
titanium 


ing and casting methods. 
tantalum 
The sintered products are 
metallic 


ders are tungsten, and 
carbides, and cobalt. 
the 
objects known and have the highest compressive 


Their use as drawing dies has revolu- 


hardest and most wear-resistani 
strength. 
tionized this art; as cutting tools they are having 
a profound effect on machine tools and machin- 
ing operations; they have solved some difficult 
problems in wear resistance. 

Finally, the admixture of metallic powders 
and diamond fragments, simultaneously heated 
and pressed, has produced new and_ useful 
products for small grinding wheels, dressers 


and core bits. 
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FORGING 


By Adam M. 


As it was in 


1915 


THE YEAR'S WoORK-LOAD clearly dis- 
closes the fact that the forging equipment 
of the country is barely adequate to furnish 
the normal needs, and entirely inadequate 
for the added sales which are appearing. 

As the year ends, many new board 
hammers, forging hammers, and miscel- 
laneous equipment are on order. The new 
hammers will replace equipment that is 
badly worn, slow and clumsy, and will 
also add new facilities to meet the new 
demands. The new work-load has shown 
the need for changes in the cross section 
of the east iron frames of all forging 
machinery and it is hoped that the larger 
sized cast iron anvil blocks will prove more 
satisfactory and provide more effective 
work from the hammers, eliminate the 
necessity for frequent re-setting of the die 
blocks, and give greater accuracy to the 
finished forging. These changes should 
also reduce breakage of anvils, legs, base 
plates and other important parts, as well 
as inerease the life of equipment by per- 
mitting the owner to rebuild the removable 
guides by re-machining them, and thus 
prolong the total life of the equipment. 

The War in Europe has started many 
plants making munitions in this country. 
The railroads are finding it necessary to 
increase their equipment to maintain and 
build cars and rolling stock, and the auto- 
motive industry is extending the use of 
forgings. The railways have shown a fur- 
ther interest in steel railway cars; heavier 
under-carriages are required in the change- 
over from wooden equipment. The large 
automobile makers have an increasing 
interest in alloy steels, which add difficul- 
ties to the makers of drop forgings. Many 
new plants are interested in the possibili- 
ties of hot piercing for munition purposes. 

With the completion of deliveries of 
new equipment on order, the industry 
should find itself in good shape to meet 
the demands upon it. 


Steever. 


Columbia Tool Steel Co 


As it is in 
1940 


Arren an era of peace and alternating pros- 
perity and depression, war is again in Europe. To 
date, the demand on the forging industry for muni- 
tions has not been substantial. Foreigners seem 
convinced that the American forging practice is 
superior to their own and have bought much of our 
forging equipment. Some American manufacturers 
have built plants abroad which will take care of 
some of this demand. 

The severe requirements established in the past 
few vears have taken the fullest advantage of cast 
steel frames and anvils of enormous size, with heat 
treated alloy steel for other important parts of forg- 
ing machinery. Adjustable and replaceable guides 
and other wearing parts, larger columns, with 
increased anvil-bearing surfaces, and changes in 
valves have revolutionized the equipment. 

In steam drop hammers, the average size of 
installations has increased to approximately 8,000 
Ib. Cwith largest units running to 50,000 Ib. for 
manufacturing airplane engine parts and propel- 
lers, either of stainless steel or aluminum alloys) 

Large mechanical presses are making various 
types of forgings. After a period of interest in and 
trial of equipment of extraordinary size without too 
satisfactory results, orders are now commonly being 
placed with a rating up to 22,000 Ib. 

A new type of stamping equipment a cross 
between the operation of a press and a hammer 
is successfully forging cold stainless steel and alu- 
minum alloy shapes for airplane wings and bodies, 
exhaust manifolds, and similar parts. New alloys 
with poor drawing qualities require an impact blow 
to put them into final form and have caused a new 
interest in the forging industry. Manufacturers are 
showing a willingness to risk tremendous sums to 
diminish tolerances and increase the dimensional 
limitations of present forging equipment. The coin- 
ing of forgings has progressed to a new high point 
in better finishes and accuracy. 

Other concurrent improvements are in heating 
facilities and pyrometer control. As a result of these 
changes, it appears that the demand for forged parts 
will grow in the next few vears whether we have war 
or peace. The industry is in an excellent position 


to assume its added responsibilities. 
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ROLLING MILLS 


As it was in 
1915 


IN THE MANUPACTURE of sheet metal, 
no material changes in mechanical prin- 
ciples have been made since the invention 
of the original two-high mill, beyond a con- 
stant increase at various periods in size 
and weight of rolls, housing, couplings, 
Sheet mills, jobbing mills and tin 
mills all have the same simple form. The 
top roll is driven simply by the friction 
‘caused when it is forced against the bot- 
tom roll by means of screws. ... . 

In the early days, all sheet, regardless 
of gage, was rolled single, that is, only one 
sheet from a bar... .. In the early nineties, 
two distinct methods of sheet rolling devel- 
oped. .... The prevailing method was to 
keep the rolls cold and roll the packs loose 
by opening up the pack after each pass and 
throwing satisfactory 
between the sheets... .. 

It was discovered, however, possibly in 
tin mills, that by heating the pack to a 
certain temperature, and combining this 
with a certain amount of draft, or pressure, 
and a hot roll, the sheets composing the 
pack would set and roll together as a single 
sheet. After cooling they would be sepa- 
rated without any trouble. .... It has been 
found that, owing to the “spring” or “give” 
on the mill, it is impossible to secure the 


some substance 


proper draft on a piece after it reaches a 
thickness of less than about 0.10 in. It has 
been found necessary to put enough sheets 
together to make the thickness of the entire 
pack 0.10 in. or more. 

Many attempts have been made to hot 
roll sheets in a manner which would 
require less physical labor by using a con- 
tinuous arrangement of rolls and passing 
sheets from one stand to another by con- 
veyors. .... : \ll such attempts have failed 
due to the sudden changes in the shapes of 
the rolls. It is still the opinion of some 
practical men that such improvements will 
be made. .... 


John B. Tytus, Vice-President in Charge of Operations, American Rolling Mill Co. 


As it is in 
1940 


SIXTEEN companies in the United States and three 
foreign countries have installed the continuous method 
of rolling sheets since 1926. The capacity of these 
mills probably exceeds 13,000,000 tons per year. Sheets 
are rolled directly from slabs — first reduced to coils 
on hot strip mills, and further reduced to required 
thickness on cold strip mills. 

The construction of the first continuous sheet mill 
by The American Rolling Mill Co. in Ashland, Ky., 
which started operations in 1923, was made possible 
by making allowances for all the following factors: 

1. The prepared contour of the rolls. 

2. The temperature of the rolls. 

3. The composition and springiness of the rolls. 

4. The spacing of the rolls. 

5. The shape, composition and temperature of 
the piece. 

The main objective was to determine and control 
all of these variables, and the mill was designed so 
that each piece moving through it would have a slightly 
convex cross section, and after each successive pass 
would have progressively less convexity. This was 
before the invention of the four-high mill. 

With the four-high mill came other advancements. 
It was possible to maintain more control over the 
spring of the rolls. Heavier housings permitted greater 
rigidity. Roller bearings were developed which greatly 
reduced the power requirements, minimized the dan- 
gers of roll breakage caused by excessive stresses and 
heat in the roll necks, and permitted more precise 
control of the piece. It was this combination of sub- 
sequent developments which has made it possible to 
roll hot coils from slabs. 

The continuous hot and cold strip process has 
made it possible to roll sheets commercially with a 
precision of gage, uniformity of quality, and pertec- 
tion of surface which has opened up many new 
markets for sheet metal. 

While many experiments have been made relating 
to the action of metal between two revolving rolls and 
in the reduction in thickness and consequent elonga- 
tion of the piece, much still remains to be learned as 
to what happens to the various particles of metal. 
The acquisition of this knowledge will give impetus to 
further rolling progress. 
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By Kenneth B. 


As it was in 
1915 


AN OUTSTANDING FACT in recent wire mill 
development is the firm establishment of the 
‘ast iron die. Die costs now run as low as 
33¢ a ton, and a die hole will generally finish 
a 300-lb. bundle within commercial tolerance. 

It is hard to refine wire machinery in the 
face of a general disinclination to pay over 
$300 per block for rod frames, but some dis- 
cussion of cut gears is heard. We continue 
to hear rumors of continuous dry drawing in 
British mills, forced by union restrictions, 
but here no one takes any stock in the pos- 
sibility of either union interference or con- 
tinuous rod drawing. American mills report 
drawing speeds as high as 400 ft. per min. 

Output per man-day has apparently 
reached its peak. It can be figured closely by 
dividing 25,000 Ib. by the number of drafts 
plus one. This works out for two holes No. 
10 gage &300 Ib., three holes No. 12 gage 6250 
lb., and four holes No. 14 gage 5000 Ib. This 
formula shows that the limiting factor is the 
tonnage a man can lift in a day, and this 
will change only when we breed a race of 
supermen. 

It has been proven that it pays to bake 
rods at higher temperature and to provide 
definite ventilation in the ovens. If the flues 
are kept under a grid floor and if air is 
admitted beside them and vented through 
holes in the roof, baking can be cut from 24 
hr. to 5 or 6 hr. Temperatures as high as 
350° F. are safe, if the circulation is good. 

In Europe, where the explosives industry 
is absorbing all the acid, pickling is being 
done with niter cake, a sulphuric material 
carrying nitrogen, and the wire is said to 
absorb less hydrogen than usual. This com- 
pares interestingly with American experi- 
ments using protein-bearing additions such 
as “red-dog flour”, and leads to speculation 
as to whether these compounds, said to pre- 
vent action between bare metal and acid after 
the oxide is removed, will ever come into 
practical use in the wire mill. 


Lewis, 


DRAW 


Consulting Engineer 


As it is in 
1940 


THE RECENT REVOLUTION in wire practice 
owes much to the tungsten carbide die, which 
has driven out all rivals except in finest sizes, 
where diamond dies are found. Die costs are 
of the order of 11¢ a ton, and the usual life of a 
hole is 100,000 to 200,000 Ib. of steel wire drawn. 

Wire machinery has now taken its place 
alongside the machine tool in degree of refine- 
ment. A motor and speed control for each draft 
is commonly installed, and prices on the con- 
tinuous machines (which are now in almost 
universal use) range upwards of $2000 per 
block. Finishing speeds in the nail sizes run 
1000 to 1500 ft. per min. 

Output per man in three common gages 
runs: No. 10, 24,000 Ib., No. 12, 21,000 Ib., No. 
14, 18,000 Ib. It is limited by the agility of 
operators in butt-welding for non-stop opera- 
tion, and the willingness of the user to accept 
large bundles. Both of these factors are subject 
to revision, so the above figures do not represent 
finality. 

Among accessory items the flash baker typi- 
lies the modern trend. It flushes limed rods 
with a hurricane of air at 750° F., driving out 
moisture and hydrogen in two to six min., and, 
because of its shape and size, has moved into 
the cleaning line and become a part of the pick- 
ling layout. 

A vital factor in the success of the flash 
baker, the carbide die and the high speed wire 
machine, is the modern inhibitor which has sup- 
pressed fumes, brought pickling out into the 
daylight, and practically eliminated dirty rods 
and acid brittleness. When the World War cut 
off immigration and we could no longer count 
on a supply of strong, willing, and dumb peas- 
ants to “horse around” our big wire bundles and 
to choke in our fume-filled pickle houses, we 
made wire drawing a handling problem and put 
it in charge of engineers, and we made pickling 
a laboratory job and put it in charge of chemists. 

There seems to be no space to discuss cop- 
per wire, but its story of largely increased draw- 


ing speeds is not as interesting anyway. 
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PROTECT 


By 


B re gman 


As it was in 


1915 


ELECTROPLATING is) growing, but its steps 
ure hesitant because of the lack of fundamental 
knowledge. It is hoped that by the application 
of technical control to replace rule-of-thumb 
more rapid progress will be made. 

Materials which are attracting wider atten- 
tion are single nickel salts for nickel plating 
metal eyanides as an 
Interesting 


baths and prepared 


improvement over “home-made”. 
reports are available on the electroplating of 
cobalt and the plating of lead from nitrate solu- 
Warm nickel solutions are recommended 


A new mechanical plating 


tions. 
for faster plating. 
machine has been developed to effect large reduc- 
tions in labor costs in handling work. 

Processes with promising futures are: Cal- 
orizing, coating steel with aluminum by heating 
it in the presence of aluminum powder; “rust- 
proofing” by treating steel in phosphate solu- 
tions; metal spraying with the Schoop pistol. 
Interesting work is also being done at the Bureau 
of Standards on copper sulphate solutions for 
electrotyping. 

The American Electroplaters’ Society is 
young but growing lustily. Its publication, The 
Review, has recently become a monthly. This 
organization bids fair to become the most pow- 
erful educational factor in the industry. 

The problems of the metal finishing indus- 
try are numerous and include standardized 
chemicals and supplies; better cleaners for the 
wide variety of metals to be coated; a method 
of plating on aluminum; better and easier meth- 
ods of analysis and control of solutions; effec- 
tive coatings for plating racks. Two of the most 
irritating problems are the pitting of nickel 
deposits and the “spotting-out” of brass plated 
work. We need fundamental information on 
the effect of the condition of the basis metal on 
the electroplate. 

And last, but far from least, we need speci- 
fications for plated coatings to protect the pur- 
chaser and user of plated articles and the 
conscientious, reputable producer of high grade 
plated products. 


COATINGS 


Consultina Engineer 


As it is in 
1940 


electroplating during 


In equipment 


DEVELOPMENTS in 
recent years have been striking. 
and supplies we have current rectifiers and gen- 
erators for low voltage; high production, auto- 
matic electroplating conveyors; rubber tank 
linings; the wide use of filtration and agitation; 
highly effective rack coatings made of synthetic 
resins and rubber compounds; automatic polish- 
ing and buffing machines; greaseless bufling com- 
positions; high purity nickel anodes; degreasers. 

Among the processes now in use are: Chro- 
mium and cadmium plating; electroplating on 
aluminum; bright nickel plating; high speed 
nickel and copper plating in hot solutions; elec- 
trogalvanized steel wire; heavy deposits of wear 
nickel; electrolytic cleaning of strip 
steel; anodic oxidation and coloring of alumi- 
num; electrolytic pickling and descaling; 
improved phosphate coatings on steel to form 


resistant 


undercoats for paints, lacquers and enamels; elec- 
trolytic color plating; electrolytic polishing of 
stainless steel. 

Technical control of operations is now stand- 
ard practice; solutions are controlled for tem- 
perature, chemical content and pH. We = can 
measure electroplated coatings by the microscope, 
the chord method, chemical dropping tests or by 
magnetic tests. We have widely accepted speci- 
fications for nickel, chromium, cadmium and zine 
deposits on steel. 

We find broad expansion of the use of metal 
spraying. Non-metallic coatings have progressed 
from amyl acetate to nitrocellulose lacquers and 
to synthetic resin coatings. We have hot :acquers 
and wrinkle finishes in wide variety. 

The past few years have been fruitful in the 
study of fundamentals, such as throwing power, 
overvoltage, electrolyte films, diffusion, adhesion, 
X-ray structure of deposits, but many of our old 
problems are still unsolved. We need more work 
on the causes of porosity. We need a more highly 
protective, positive rust-proof black on steel. We 
still have no sure preventive of “spotting-out”. 

One of the most promising developments 
before us is the electrodeposition of tin on steel. 
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STERLING 


As one pioneer to another, 
Firth-Sterling Steel Company 
extends congratulations to the A.S.M. 
and METAL PROGRESS for this Silver 
Anniversary edition that marks 25 years 
recording progress in metal. For even 
more years Firth-Sterling has been so 
busy making metal progress that 
trail-blazing in metal has become 
almost a habit .. . a habit that 
will continue to typify our 
activities in industry. 


After pioneering in the development of high speed 
steels earlier in the century, in 1908 Firth-Sterling 
installed one of the first two Electric Arc Melt- 
ing Furnaces to be used in making Tool Steels in 
America .. . a revolutionary step forward in tool 


steel making. The latest contribution to metallurgical progress 


is the patented method of casting ingots known 
as the Firth Winged Ingot process, whereby, 
“center-free” steel of unusual homogencity is 
produced. This advanced method of casting 
eliminates the entire center of the ingot (con- 
taining any possible porous structure), leaving 
only the sounder, center-free portion of the 
three sections of wings to be forged into billets. 


During the World War, Firth-Sterling became the 
first American producer of Stainless Steel and con- 
tinues to manufacture the finer types of Stainless 
forcutlery, bearings, valves and highly technical uses. 


In 1928, Firth-Sterling after much independent re- 
search, and after securing a license under American 
patents for the manufacture of Tungsten Carbide, 
became a pioneer in Sintered Carbide cutting 
materials known as Firthite and Firthaloy. These 
compositions have made a well known contribu- 
tion to shop practice. 


The Firth- “Sterling Steel Company has its own 
Tungsten Mines in Colorado, which assures at 
all times a uniform and uninterrupted supply of 
Tungsten. In Tungsten Carbide the company 
controls all steps of the process from ore to 
finished tools and dies. 


In 1929, Firth-Sterling installed the first Electric 
Induction Furnace to be used in a tool steel plant. 
From a quality standpoint, the High Frequency 
Induction Furnace offers a real improvement over 


In 1939 Firth-Sterling acquired the American 
Carbide Alloys Corporation and certain rights on 
Titanium Carbides. This progressive step, again 


the crucible and other melting methods. Since the 
first of these furnaces was installed several addi- 
tional units have been added and the melting ca- 
pacity considerably increased by this new method. 


typifying Firth-Sterling leadership, makes avail- 
able to our customers the advanced work done 
by both American and European organizations 
specializing in this new type of Sintered Carbide. 


Works, McKEESPORT, PA 
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PERSONALS 


Transferred: Charles E. Spragg 
@. salesman for Jessop Steel Co., 
from the New York to the Boston 
territory. 


P. P. Alexander has been elected 
president of Metal Hydrides, Inc., 
T. Lindsley vice-president, and N. 
F. Parkinson treasurer. 


John H. Rasp has been 
appointed superintendent of the 
tool and die department of the 
sintered carbide division of Firth- 
Sterling Steel Co., McKeesport, 
Pa. J. H. Chivers has been ap- 
pointed superintendent of melt- 
ing for the division. 


John S. Isdale, Meriden, Conn., 
is now representing the Ajax 
Electric Co., Inc., for the state of 


Connecticut. 


The TRANSPARENT 
SOLUTIONS 


POSSIBLE BY 


INSURE BETTER WORKMANSHIP 


Phone or write today for Free Working 
Sample and 24 page booklet describing this 
highly recommended modern grinding lubricant. 


D. A. STUART OIL CO. Ltd. 


CHICAGO, U. Ss. A. EST. 1865 
«Warehouses in Principal 


Industrial Centers 


Please address request for free sample and booklet to our 
general offices at 2727 SOUTH TROY STREET, CHICAGO 
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F. N. Speller @. director, 
department of metallurgy and 
research, retired March 1 after 
nearly 40 years with National 
Tube Co. He will do special con- 
sulting work in the study of cor- 
rosion problems. 


Warren R. Eaton has been 
elected vice-president and produc- 
tion manager for Bliss & Laugh- 
lin, Ine., Harvey, Hl. 

L. N. Shannon, vice-president 
and works manager, Stockham 
Pipe Fittings Co., Birmingham, 
Ala., has been nominated for 
president of the American Found- 
rymen’s Association. Herbert S. 
Simpson, president of the Na- 
tional Engineering Co., Chicago, 
has been nominated for vice- 
president. 
nated are: Henry S. Washburn, 
George W. Cannon, L. P. Robin- 
son, Harold J. Roast @. and B&. 
D. Claffey. 


New directors nomi- 


J. M. Cosgrove, formerly chiel 
chemist of Noblitt-Sparks Indus- 
tries, Ine.. has been appointed 
director of the development lab- 
oratory for Standard Steel Spring 
Co., Coraopolis, Pa. 


H. Kenneth Briggs, one-time & 
assistant secretary, formerly 
metallurgist for Western Foundry 
Co., is now with Miller and Co. 
of Chicago, handling products of 
the Woodward Iron Co., Tona- 
wanda Iron Co., and a complete 
line of pig iron, silveries, ferro- 
alloys and coke. 


L. R. Westbrook, formerly 
assistant director of the Cleve- 
land experimenta: laboratory ol 
the Grasselli Chemicals Depart- 
ment, E. 1. du Pont de Nemours & 
Co., has been appointed research 
manager of the company’s Elec- 
troplating Division. 


W. Woodward Williams and 
Perry Kilsby have formed a new 
partnership with offices in Los 
Angeles, representing Babcock & 
Wilcox Tube Co., Sivyer Steel 
Casting Co., Wm. F. Klemp Co.. 
and Pittsburgh Crucible Steel Co 
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STAMINA TO SPARE 


When it comes to power shovels, “heavy duty” means 
just what it says. They must have stamina to spare. 
And that is the reason a leading shovel manufacturer 
has adopted Molybdenum steels for many vital parts. 

Driving clutches, swing drum bevel gears and 
shipper shaft pinions, for example, are made of Man- 
ganese-Molybdenum cast steel, chosen because: it 
develops the requisite toughness and hardness: it 


responds readily to various heat treatments to pro- 


PRODUCERS OF 


Clima 
500 F 


MOLYBDENUM 


x Mo-ly 


BRIQUETTES, 


Varch. 1910; 


duce different physical properties to meet various 
requirements; it is comparatively inexpensive. 

If you are casting steel for any purposes you should 
have a copy of our technical book, “Molybdenum in 
Steel,” which gives complete practical data on 
Manganese-Moly and other Molybdenum cast 
steels. It is sent free on request to engineers and 


production executives interested in modern mate- 


rials for modern needs. 


FERRO-MOLYBDENUM, CALCIUM MOLYBDATE 


k City 


AND 
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PERSONALS 


J. O. Kilian @, associated with 
A. M. Castle & Co. for 17 years 
as sales engineer, is now sales 
engineer for the American Roll- 
ing Mill Co. in Los Angeles. 


H. L. Baer @ is now president 
of the Tempil Corp., New York 
City. 


Oscar E. Harder, vice-president 
@ and assistant director of Bat- 
telle Memorial Institute, will pre- 
sent the I4th annual series of 
Priestley Lectures at Pennsyl- 
vania State College to be held 
March 11 to 15. 


Earl Beyerlein formerly 
metallurgist for the David Brad- 
ley Mfg. Works in Bradley, IL. 
is now metallurgist for the Han- 
sell-Eleock Co., Chicago. 


AMPCO METAL 


1S OFTEN THE ANSWER 


I’ you require a non-ferrous alloy that provides the ut- 
most in wear resistance — tensile strength — corrosion 
resistance . . . then you have a job for Ampco Metal. 


Time and again — for hundreds of manufacturers, Ampco 
Metal has proved its value in a wide variety of applications, 
ranging from cams, shifters, nuts, gears, bushings and bear- 
ings, to forming and drawing dies and acid resistant equip- 
ment. Time and again it has proved its ability to outlast 
other alloys in difficult services — that it can actually out- 


wear hardened steel. 


In some one of its six grades Ampco Metal can probably 
solve a problem for you — why not check with us. 


AMPCO METAL, INC.. Dept. MP-3, Milwaukee, Wisconsin 


"The Metal without an Equal" 


AMPCO 
METAL 


. . . distinguished by this mark. 
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Elected chairman of the Iron 
and Steel Division, American 
Institute of Mining and Metallur- 
gical Engineers: Frank T. Sisco 


@. editor, Alloys of Lron Research 


of the Engineering Foundation: 
elected chairman of the Institute 
of Metals Division: Edmund M. 
Wise ©. metallurgist, Research 
Laboratories, The Internationa! 
Nickel Co., Ine.; elected vice- 
chairman of the Mineral Indus- 
try Education Division: Robert 
F. Mehl @, director, Metals 
Research Laboratory, Carnegie 
Institute of Technology. 


Transferred by Procter and 
Gamble Co.: Joseph H. Walter. 
Jr. & from the Staten Island fac- 
tory to metallurgist in the engi- 
neering division at Cincinnati. 
Ohio. 


Richard F. Harvey @ has 
resigned from the Simonds Saw 
& Steel Co. to accept a position 
with Brown & Sharpe Mfg. Co. 


Arthur E. Broady ©, formerly 
assistant superintendent of the 
research department, The Mid- 
vale Co., is now metallurgist for 
the Railway Steel Spring Divi- 
sion of American Locomotive Co.. 
Latrobe, Pa. 


Harry B. Parker @ has been 
made metallurgist for the Tubu- 
lar Rivet & Machine Co., Wollas- 
ton, Mass. 


Wallace Reen ©. formerly in 
the test shop of Crucible Steel Co. 
of America, Sanderson Branch, is 
now junior research metallurgist 
with Allegheny Ludlum Steel 
Corp., Brackenridge, Pa. 


Arnold L. Rustay @, formerly 
metallurgist at Bliss & Laughlin. 
Inc., Harvey, HL, is now metal- 
lurgist at Wyman-Gordon Co., 
Worcester, Mass. 


Transferred by Climax Molyb- 
denum Co.: Harold Blackett 6. 
from the Detroit plant where he 
metaliurgist in 
charge of physical testing, to the 
mine and mill in Climax, Colo., 


was assistant 


as metallurgical test engineer. 
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issociated Company 


WEAN ENGINEERING 
COMPANY INC. 


Finding the correct solution to your heat- 
ing problem is a real puzzle. But—just like 
the beni nail tickler—there is a correct way 
to handle it. 


This way is to call in a Flinn & Dreffein 
engineer—a master puzzle-solver who has 
licked some of the most baffling problems 
in the furnace industry. 


The problems we have solved for varied 
manufacturers in the past 33 years have 
given us a store of knowledge which is at 
your immediate disposal. During this time 


WARREN. OHIO 


Pack Furnace Built and 
Installed at Algoma Tin- 
plate Mill 


What CORRECT SOLUTION? 


we have built more furnaces for the sheet 
mill—where surface control is so exact— 
than any other furnace manufacturer. 


We can build the furnaces below just as 
well. Write us a letter outlining your prob- 
lem—we'll be glad to offer a practical sug- 
gestion at no obligation. 


annealing .. . billet heating . . . bright hard- 


ening . . . controlled atmosphere . . . carbu- 
rizing . . . scale-free annealing . . . drawing 

. short cycle malleable annealing ... 
forging .. . hardening . . . normalizing. . . 


continuous conveyor furnaces for sheet mills 
. continuous normalizing furnaces for 
sheet mills. 
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Charles F. Burrows ©, who 
recently graduated from Case 
School of Applied Science with a 
degree of M.S. in metallurgical 
engineering, is employed as met- 
allurgist at Glenn L. Martin Co. 
in Baltimore. 


PERSONALS 


George Bitzer @, sales engineer 
for Forging and Casting Corp.. 
has been placed in charge of a 
office in 


newly opened district 
Henry O. Steinmetz @, for- 
merly flotation helper at the Utah 
Copper Co., is now an observer at 
the Park Works of Crucible Steel 
America in Pittsburgh. 


Cleveland. 


George E. Hallenbeck @ is now 
associated with Baker Brothers, 


Inc., Toledo, Ohio. Co. o 


iT reaps... 


— AN IMPROVEMENT | 
NECESSARY for QUALITY” 


A prominent motor car manufac- 
turer’s* experience with WHEELA- 
BRATOR machines led to the pur- 
chase of another unit recently de- 
spite the fact that it was not pro- 
vided for in the 1940 budget. The 
purchase requisition read: “Not in- 
cluded in the 1940 program, but an 
improvement necessary for qual- 
ity.” 

That is one of the reasons why so 
many plants are changing over to 
WHEELABRATING—it is per- 
fected airless abrasive blasting at 
its best. Nearly 900 installations 
have been made in the last six 
years. 


“Name on request. 


FOUNDRY EQUIPMENT co. CABLE ADDRESS AFECO 
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Richard P. Evans @ has dis- 
continued service with Wm. Jes- 
sop & Sons in Chicago to enter 
the sales department of the Car- 
penter Steel Co. in the New York 
metropolitan area. 


Myron L. Meyers @, formerly 
chief metallurgist of United Ship- 
vards, Inc., has joined the tech- 
nical staff of the Beetle Products 
Division of American Cyanamid 
Co., Bound Brook, N. J. 


Louis Haberman © has been 
temporarily transferred from the 
metallurgical department of the 
Torrance Works, Columbia Stee! 
Co., Torrance, Calif., to the 
research laboratory, United States 
Steel Corp., Kearny, N. J., for 
metallurgical research training. 


Appointed chief chemist in 
charge of the chemical labora- 
tory and metallurgical laboratory 
of the new steel 
division of the Copperweld Stee! 
Co. at Warren, Ohio: Roy F. 
Lab ©, formerly metallurgist 
with Barium Stainless Steel Corp., 
Canton, Ohio. 


electric alloy 


Transferred: Sheldon H. Rey- 
nolds ©. from National Works, 
National Tube Co., to research 
laboratory of United States Stee! 


Corp., Kearny, N. J. 


John A. Mathews, Jr. @ has 
left Egleston Bros. of New York 
and is back with the Crucible 
Steel Co. of America at the Park 
Works in Pittsburgh. 


Vernon C. Robinson ©, for- 
merly in the laboratory depart- 
ment of the Saginaw Malleable 
Iron Division of General Motors 
Corp., is now with the process 
control department of the Gary 


Works, Carnegie - Illinois Steel 
Corp. 
Ray Leake ©, formerly 


employed at the Granite City 
Steel Co., is now an openhearth 
observer at the Gary Works ol 
Carnegie-Ilinois Steel Corp. 


W. L. Kennicott @ has been 
made Los Angeles manager for 
MeKenna Metals Co. 
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NEW WESTINGHOUSE FURNACE 
BRIGHT HARDENS DIE BLOCKS 


Without Oxidation, Decarburization, Distortion or Cracking 


xpensive Grinding and 
inishing Operations Eliminated 


t has always been an accepted fact that damage to die 
locks during hardening can not be avoided. This is 
Mow an old idea. Damage can be avoided. Die blocks can 
we bright hardened without oxidation, decarburization, 
Mlistortion or cracking. Dies can be produced without 
expensive grinding or finishing operations. Production 

osts can be reduced without any loss in precision 
r quality. 


| Westinghouse research has revealed the causes of 
Wamage to die blocks during hardening. Westinghouse 


@ngineers have designed a furnace that eliminates these 
®auses 


The new electric furnace is of entirely different con- 
Struction and design to permit the use of a newly 
« veloped atmosphere, ‘“‘Ammogas.”’ Heated by this new 


lectric furnace in Westinghouse Ammogas, die blocks An outstanding advan illustrated here are typ 

barden with bright, clean, smooth surfaces. tage of Ammogas harden ical of more than 300 

ing is the complete assur punches, dies and other 

\ i : ance that a die set will tools hardened for 

Vherever dies are hardened, this new furnace can cut come from the hardening production departments 

™oduction costs. For full information see your Westing- room in a_ serviceable during the past 28 
condition. The die sets months 


house representative, or write direct. Westinghouse 
ectric & Mfg. Co., East Pittsburgh, Pa. 


J-10154-A 


© 


yOU CAN DEPEND on McKEE 


PROPORTIONAL MIXERS FOR 
ABSOLUTELY ACCURATE AIR-GAS PROPORTIONING 


(Single-valve — automatic or manual control) 


Accurate air-gas mixing whether for a tiny single pilot burner, or 


A LARGE PREMIX SYSTEM FOR A WHOLE PLANT — _ Write for catalog “L” 


Let our gas engineering specialists analyze your 
gas-mixing or gas-burning problem. 
ANALYSIS AND RECOMMENDATIONS 
FREE — just send us details of your problem. 
Recommendations for New Installations, or for 
conversion of existing equipment. 


< 
SERIES “ LP’’ McKEE MIXER 


A simple single-valve mixer and control 
—ideal for a multiplicity of applications. 
(Described in our bulletin L-3) 


Write today! 
(We are designers and manufacturers of industrial gas equipment) 


ECLIPSE FUEL ENGINEERING COMPANY, ROCKFORD, ILL. 


= S=THE SIMPLIFIED 


RO optical ICAL PYROMETER 


YOU CANNOT AFFORD 
NOT TO OWN ONE! 


Because it eliminates guesswork, waste and 
spoilage; it pays for itself quickly. PYRO is 
a self-contained, DIRECT READING, sturdy 
unit made to stand rough use but it is abso- 


lutely accurate and dependable 


Unique construction enables operator to 
rapidly determine temperature even on 
minute spots, fast moving objects, or small- U R N AC 
est streams; no correction charts, no acces 
sories, no maintenance expense. Special 
“FOUNDRY TYPE” has, in additi m to its * 
standard calibrated range, a «i correction 
scale determining TRUE ‘SP ou 1 and POUR- oO | in 
ING TEMPERATURES of molten iron and 
steel when measured in the open 
» PYRO RADIATION PYROMETER 
The idea: instrument for Furnace, Kiln or 1 MELTING, ETC. 
Steel treating, etc Gives actual heat of 
material aside 
furnace 
temnerature. CAR TYPE FURNACES, CONVEYOR 
FURNACES and the STEWART GASIFIER 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 
you quickly. 


Does not re- 


killed 
|| | CHICAGO FLEXIBLE SHAFT CO. 
shortcomings in your equipment. Stock FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 


Ranges 1000° to 3600° F 


Eastern Branch Office: 11 W. 42nd St., New York, N. Y. 


Write for special bulletins. 


The Pyrometer Instrument Co. 


10°-109 Lafayette St., New York, N. Y. 


Vetal Progress: Page 310 


| 
45 
tar 
a a 
| 
4 
4 
| 
Ale 
— 
| 
i 
> 
| 
Bun 
J 
4 
|! 


In no field of industrial equipment has there been greater progress than in furnace 
engineering. 

The modern industrial furnace, literally a “heat treating machine,”’ owes its devel- 
opment to heat resistant alloys, and modern alloy engineering. Hundreds of industrial 
plants would gladly prefer to pay ten times the cost of their alloy furnace parts than 
do without mechanical furnaces. 

General Alloys Co. is recognized as the outstanding leader in alloy casting and engi- 
neering. The obligation of such leadership is progress and—the penalty is price com- 
petition from those who have no contribution to offer 

Wherever furnace parts, heat treating containers or any heat or corrosion resistant 
castings are used—most discriminating users, including the world's largest heat treats, 
specify and insist upon General Alloys castings First, for absolute dependability; Sec- 
ond, for Engineering and Metallurgical superiority; and Third, for maximum service 
at minimum cost per heat hour. 

Men of A.S.M. have made it possible through their patronage and technical contri- 
butions for this company to gain the EXPERIENCE on which we solicit your inquiries. 
To them we extend our most sincere thanks and for the next quarter century we 
pledge Alloy Progress. 


General Alloys Company, Boston 


THAN ITS ALLOY 


] D. Adams Mfg. Cx Eclipse Aviation Corporation Heppenstal! Company Lycoming Manufacturing Co. 
Allegheny Ludlum Stee! Co Edison Cement Corporation Hercules Cemer poratior Lyons Machine Co 
ctr Corp . Latrobe Too! Works 
F. Marte and Company Inc. 


Screw Co 


Mesta Machine Company 
Macbeth Evans Glass Company 
Macklin Company 

and Machine Co D. E. Makepeace Company 

The Magnavox C ry 


oration 
Labs ard 
c ar and action Co Hughes Too! Company 
Firth Sterling Stee! Company Huther Brothers Saw Mfg. Co. In 
Frank Fou iis rporation Hyde Manufacturing ¢ 


IS YOUR NAME 
ON THIS LIST? 


This is a partial list of industrial users of Globar Brand High 


a 

American Lava Corporat 
> 


Temperature Heating Elements. It is eloquent testimony to the 
. way a great many heating processes have benefited from the use 
of high temperature electric heat since the introduction of Globar 


Brand Heating Elements, sixteen years ago. 


Edw wd G Budd Manufac turing 
mpany We earnestly suggest that you consider the many benefits to be 


derived from the use of “Globar” in your present operations or in the 


development of new processes which might otherwise be impossible. 


Brown Instrument Co 


Bowen Hunter Bobbin Co 
Lee isch and Lomb Optical Co Our engineers will be glad to discuss with you the possible uses for 
ullard Company 
Sventina Co ugh temperature electric heat in your plant. 
Bohn Aluminum and Brass C« 
Boston Wire Stitcher Compar 
Bound Brook Oil Less Bearing 
Braden Copper Company 
Brown and Sharpe Mfg. Co 
Company 


or Division General Motors 


Burroughs Adding Machine Co 
Butters Manufacturing Co 

WL. Brubaker and Bros. Corp 
Brown. Lipe ae n Div. Genera 


Ca ng Company DIVISION OF 


yant and Ca 


THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 


( Carborundam and Globar are registered tradeamarks of The Carborundum Company ) 


D Caulk Company 


Mini 


L 

Coast Me tals 
nial Stee! 
Columbia 

Contiry 1 Roll an 
Crucible ‘Steel Co 

4 


allite Products Company 
Diamond Too! Co. In« 
arrier Engineering Corp 


aterpillar Tractor Company 
Inc Fran khauser Company Hyatt Bearing Division General Motors Morrison Machine Products Inc 


cling Company Corp Morse Twist Drill and Machine Co 


‘eco Manufacturing Co 


Cores ation 

r Tool Company ) r Compa Hanson Whitney Machine ¢ Murchey Machine and Tool Co 
nd Cutt and R 1 Co Freeport Sulphur Compan Hagan Corporation Mutual Chemical Company of America 
nd Dental Comp Freitag Manufacturing Co. ne € Metal Powders Processing Co 


Millmaster Chemical Company 
ypany McGean Chemical Co 
vester Company Master Wire Die Co 


nd Hobbing Mac 
nax Molybdenum Cor 
ed Ashcrof 


e¢ Frigidaire Division General M 


Federal Bearings Co 


~ Firestone Tire and Rubber Co Company, In: lenn L. Martin ¢ 
dated Feldspar Corp General Cable Corporation National Acme Company 
idated Machine Too! Corp General Electric Company Incandes Nat al Alloy Steel Company 
Screw Company ent Lamp Works mpa Nat al Forge and Ordnance Company 
g Glass Works t Lakes Portland Ceme National Malleable and Steel 
rowley & C rifin Whee c m pany Castings Co 
egic Stee! € wding € National Radiator Corporation 
1 Graphite Co In ompany National Tube Company 
k and Se E Newport News Shipbidg. and 
mn Mar uring Company Jo poration Dry Dock Co 
t de Nemours and Compan Pp Je ) North American Cement Corporation 
ympany Too! Company J y Ir Northwestern States Portland 
De Laval Separator Co bbs Company Jo . y Cement Co 
Delco Appliance Division Genera ion Inc ponee and Lamson Ma. hine Co National Rubber Machinery Co 
Motors Corp fing Sons Company Ke we Switchboard and Supply National Too! Company 
» Brake Division General Motors Gorham Too! Company C National Twist Drill and Tool Co. 
Corp Gougier Machine Compa Ke New Departure Division = es 
De » Products Division Genera Greenfield Tap & Die ¢ Ke Motors Corp 
Motors Corp Gulf Products Cory K m New York Central Railroad 
De Remy Division General Motors Gardner Denver Co Kin The J. M. Ney Company 
. General Electric Company Ss —— son File Com 
‘ompany of New York Guide Lamp Division General Motors Kr Knowles Loom Works Norfolk and Western Railway Co 
nd Mfg. Co E Norton Compan 
nd Stamping Work Let National Smelting & Refining Co 
Dow Chemical Company La: New Britain Machine Co 
B. F. Drakenfe “ompany Ine Lindberg Steel Treating Co Ohw Ferro 
Draper Corpx The Linde Ai Products Co Steel any 
The Duriron Con ompany Lion Match Company Olds Motor Works 


Restmen Kodak ¢ Hu aghes Mitchell Process, In Luers In Motors Corp 
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Ohio Brass Company 

Olean Tile 

Osborne Mfg. Co 

Pec ples Gas Light and Ce she Company 
Petoskey Portland Cement Company 
Pfanstich! Chemical Company 


Pittsburgh Metallurgical Company, 


Pittsburgh Stee! Company 
Packard Motor Car Company 
Page Stee! and Wire Company 
Pennsylvania Salt Company 
Perfection Too! and Metal Heat 


cating C 
Pettibone-Mu hiken Company 


Pac fie Ce my 

Parker Appliance Co 

Pittsburgh Commercial Heat 
Treating Co 

Pittsburgh Equitable Meter Co 

h Plate Glass Co 


Raytheon Production Corporation 
R. C. A. Victor Company 


+ Machine Co 


ym pan y 
mpany 
s tland Cement Co. 
Struthers Iron and Stee! Company 
Saginaw Malleab Iron 

General Motors Corp 
Screw Products and c 


Simonds Saw an id Stee Company 


Spaulding Fibre Company Inc 


L. S. Starrett Company 
Staso Milling Company 
1. Stern and Cor 
Sullivan Machiner 


Inc 


pecia 
Standard Tool and Mfg. Co 
5 rd and Devices Co. 


Supe 
Seaboa r Co 
Stand npany of N. J 


Thompson Products Inc 

Timken Steel and Tube Co 
Titan Metal Mfg. Co 

Tower Manufacturing Compan 
Triad Manufacturing Co. In 
Tung Sol Lamp Works, In 

W. S. Tyler Company 

ympson and Son Co 


ron and R. R. Co 
Copper Company 

I lops Stee! Company 

U rwood Elhott Fisher Company 

Union 


te Cc pan y 


Inion Twist Drill Company 
nited American Bosch Corp 
United States Stee! Corporation 


y 
Vana f America 
Vax y Ramet Company 
Vermont Tap and Die Company 
Victoreen Instrument 
Wadsworth Watch Case 
Walworth Cor spany 


Wierton Steel Compa 

West: — Aw Brake C 

Westir yuse Electric and Mfg 
ny 

Westor 


ectrical Instrument 

Compeny 

Whitehall Cement Manufacturing Co, 

Whitehead Metal Products Corp. 

White Motor Company 

Whitman and Barnes Inc 

C. K. Williams and Company 

Waltham Watch Company 

Warner Gear Company 

Wayne Laboratories 

Wickwire Spencer Stee! Company 

Weldon Tool Company 

Western Electric Company 

be S. White Dental Mfg. Co 
Willey'’s Carbide Too! Company 

J. H. wil 1ams ar ad Company 

Williams Go 1 Refining Co 


cox Rich Corporation 
Youngstown Sheet and Tube Company 
Zenith Detroit Corporation 


BG 
homes A. Edison I The Harris Clay 
American Locomotive Company Tool tvieian of John Hassal! In 
American Rolling Mill Company E Ren H Powd 
erican Stee! Foundries al Mold and Machine Co 
utoy Pittsburgh Conneaut Dock Co. 
General Potter and J t Machine Co. 
Air Reduction Sales Co 
bi: Alan Wood Iron and Stee! Co 
R. J. Reynolds Tobacco Company 
' Republic Steel Corporation 
y Rustless Iron and Steel C 
Mate Co H. Chemical Division ol : 
+ Twist D Co 
Ups Pay). Ashtabula Bow Socket Compe Re Bu 
Atlantic Refining Company Reed and Prince Mfg. Co 
American Brown Boveri Electric Corp Remington Arms Company 
Aluminum and Magnesiu In Rev Cops 
ie Babcock and Wilcox Company Ritter Dental Mfg. Co 
Bell Telephone Laboratories Rutland Fire Clay Company 
Bower Roller Bearing Company 
ailey Meter Company 
John Bath Company 
Impany 
Py The Super Toot Con 
Taylor Instru 
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@ If your carburized parts show erratic hardnesses on 
reheating and oil quenching chances are that much of 
the trouble is due to scale adhering to them and pre- 
Scale forms 


venting the quench from “taking hold 
an insulating blanket and because oil will not “throw” 
the scale as does a water quench, spotty hardening very 
often results. 

To insure maximum and uniform hardness, the parts 
should be protected against scaling and decarburizing, 
and the Hydryzing process does just that. Scale cannot 
form regardless of how long the work may be in the 
furnace, and as a result it goes into the quench tank 
clean, quenches rapidly and uniformly so that soft spots 
due to scale are completely eliminated. And, of course, 
eliminating scale gets rid of pitting, so that grinding 
tolerances can be reduced many thousandths. And 
because the Hydryzing atmosphere does not rob the 
surface of carbon, your parts are fully and uniformly 
hard right to the surface. 


In addition to turning out work free from scale, de- 
carb, or carburization, Hydryzing is ideally simple. 
Thus, thoroughly dependable results are assured be- 
cause the atmosphere is right for all steels, and no 
experimentation is required. It's easy to prove to your- 
self the many advantages of Hydryzing. Just send us 
samples of your work. We'll Hydryze and return them 


to you immediately for inspection. 


= 


OPEN 
FIRE HYDRYZED OPEN HYDRYZED 
FIRE 
59.63 64.65 $2.83 64-68 
R. Cc. R. RC. RC. 
L 1” dia. Jl 1%” dia. 


” 


Pictured above are results of tests in which 1315X rounds, 1”, 14", 


and 144” dia. x 3” long were carburized and one of each size har- 
dened from the open fire, and one of each from the Hydryzer. All 
parts were in the 1500° hardening heat for the same length of time, 
and all were oil quenched in the same manner. In checking hard- 
nesses on the open fire hardened parts scale was polished off so it 
would not affect hardness readings. Hardness readings for Hydryzed 
parts were made directly on the surfaces with no polishing. As is 
evident, the oil quenched hydryzed parts are uniformly hard because 
they quenched rapidly and uniformly. With open fire hardening the 
heat treater must often resort to water quenching with its attendent 
distortion problems. 


HYDRYZING FOR HARDENING 
LINDBERG ENGINEERING CO. 


222 North Laflin Street « Chicade,. Hlinois 


CYCLONE FOR TEMPERING 


Varch, 1940; Page 351 


‘ 
| 

\ 

iy ot | 
49-63 64-65 
ae 


BLAST 


FURNACES 


(Continued from page 298) 
deposition in relation to 
effect upon proper blast fur- 
nace performance. 

The larger capacity of fur- 
naces is reflected to some 
extent in greater life of the 


its 


lining. Today, the 
total production on a lining is 
approximately 750,000 gross 
tons, although several furnaces 
have crossed the million-ton 
mark for a single campaign. 
Blast furnace gas, mostly 


average 


What's What 


in 


Temperature Control 


* A bewildering question to 


instrument users, to say the least, 
and not without foundation when 
the unprecedented progress made in 
control instruments in the last dec- 
ade is taken into consideration. 


Simultaneous with the rapid and 
continuous rise in control standards, 
came a barrage of ever confusing 
claims of the instrument manufac- 
turers. Yet, up to five years ago 
differentiation of little consequence 
could be made—all control instru- 
ments being mechanical in design. 


At this time a new principle was 
introduced. It was, and still is, far 
advanced in both design and results. 
Devoid of depressor bar mechanisms, 
motors, gears and other moving 
mechanical parts, which are indis- 
pensable in the mechanical type 
instrument, this new principle com- 
pletely eliminates all lag time 
between temperature deviation and 
complete control. 


This principle is the Wheelco 
“Radio Principle” electronic control 
system, since proved in actual serv- 
ice in all branches of industrial 
control applications, including: “ON- 
OFF”, Proportioning, Program Con- 
trol. etc. 


It is easy to reason why this sys- 
tem permits the closest control pos- 
sible under any method, when it is 
realized that there are no parts to 
be set in motion before control can 
be effected, nor parts to wear, stick 
or otherwise interfere with control 
accuracy. 

Complete detailed information on 
the “Radio Principle’ Electronic 
Control System may be had by writ- 
ing to the Wheelco Instruments 
Company, 1933 South Halsted 
Street, Chicago, Illinois. 
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in its raw state, is utilized in 
stoves and under boilers. Sim- 
ple tower washers have been 
introduced to process the gas 
intended for consumption. Gas 
cleanliness obtainable is about 
0.5 grains per cu.ft. 

Gas cleaning by means of 
electrical precipitation is being 
studied, although it is viewed 
with skepticism by many. Sec- 
ondary cleaning is confined to 
gas used in internal combustion 
engines for generating blast or 
electricity —of which a_sub- 
stantial number is_ installed, 
because of their somewhat 
greater fuel economy in com- 
parison with steam operated 
engines. 

Hot blast stoves generally 
use checkers with about 9-in. 
openings. A few plants with 
adequate gas washing equip- 
ment have been able to increase 
stove capacities by decreasing 
checker openings to 6 in. or 
slightly less. 
more are commonly used for 
furnace, permitting blast 
heats running up to as high as 
1300° F. 

Nearly all blast furnaces 
are equipped with single bar- 
rel, hand operated steam guns 
for closing the iron notch. It is 


Four stoves and 


proposed, however, to experi- 
ment with a gun having remote 
controls. 

Among the many succes- 
sive processing steps required 
to convert iron ore into fin- 
ished steel goods, blast furnace 
smelting is respected as the 
most hazardous and unpre- 
dictable. Its importance as the 
major source of metal for the 
steel plants and of power for 
the mills is being recognized, 
vet little is being accomplished 
toward avoiding the frequent 


and major irregularities in 
blast furnace’ performance 


which upset entire steel man- 
ufacturing schedules. 
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BLAST 


FURNACES 


(Continued from page 298) 
various furnace levels have 
furnished the basis for rational 
analysis and corresponding 
changes in design 

The substantial enlarge- 
ment of furnaces together 
with smoother operation and 
improvement in quality of 
refractories have contributed 
jointly to a pronounced exten- 
sion of lining life. ‘Total ton- 
nages on a lining of over 
2,000,000 gross tons are no 
longer uncommon and one fur- 
nace recently finished a cam- 
paign after having produced 
very close to 3,000,000 gross 
tons of pig iron. 

Practically the entire gas 
produced in blast furnaces is 
passed through primary wash- 
ers, With some modern primary 
washers capable of reducing 
the solids contained to 0.15 
Secondary 
gas cleaning facilities, includ- 
ing electrical precipitators, 
disintegrators, and auxiliary 
equipment, have been devel- 
oped and furnish gas with a 
cleanliness of 0.01 grains of 
solids per cu.ft. and under. 


grains per cu.ft. 


Nearly all gas produced is con- 
sumed, either in stoves, under 
boilers, or for heating or melt- 
ing operations. Steam turbine 
development has overtaken the 
gas engine era, with improved 
eflicieney due to design and 
increased steam pressures and 
temperature, permitting use of 
large generator units with 
superior over-all economy. 
Clean gas has permitted a 
reduction of checker openings 
The present 
trend is towards a limit of 


down to 114 in. 


three stoves, even for the 
larger furnaces. Blast tempera- 


tures of 1600° F. are obtainable. 
Every modern furnace is 
equipped with a remote con- 
trolled, electrically operated 
gun. 
Scientific understanding 
has been successfully trans- 


— FERROUS 


sizes, styles and capacities; 


aneccurately and economically. 


3570 FREMONT PLACE 


& NON-FERROUS 


Cire-Air furnaces are being widely used for heating alumi- 
heat treating aluminum; anneal- 
ing, coloring, sweating and soldering of brass parts; bluing of 
steel parts; drawing or tempering all kinds of steel parts—coll 
or leaf springs, belts, nuts, tools, ete.: stress relleving of cust 
iron and welded parts, and many other heating operations. 


num for forging or extruding; 


Cire-Air furnaces are now available in a complete range of 
horizontal batch type units in 25 
standard sizes; vertical batch type units in 10 standard sizes; 
continuous conveyor units (similar to that shown below) in all 
sizes ranging from 18 to 06 inches wide, S to “0 ft. long and 
capacities from 200 to 16,000 Ibs. per hr.: also batch or conveyor 
units in special sizes to meet unusual requirements. 

Whether your heat treating requirements call for continu- 
ous production heat treatment or the heat treatment of miscel- 
lanecous individual parts—at any temperatures from 250 te 1350 
dex. F.—there ix a CIRC-AIN furnace that will do the job 


INDUSTRIAL HEATING EQUIPMENT CO. 


Manufacturers of Industrial Furnaces and Oi! Burners Since 1917 


lated into practical process 
control so that blast furnace 
operation today ranks first 
among the metallurgical proc- 
esses of the steel industry in 
economy, reliability, and in 
the successful control of the 
hazards to life and limb, 
which necessarily follow man’s 
endeavors to harness for his 
benefit the natural resources 
and energies of this earth. 


IN BOTH 
INDUSTRIES 


Write for Bulletins 6 and 7 


Cire-Air furnace 

continuous con- 

veyor unit of 

1000 Ib. per hour 

capacity, from 
300 to F 
Built in all sizes 
up to 16.000 Ibs 
per hour 


DETROIT, MICH 
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Foxboro's latest achievement in the same 
‘practical performance" tradition —a 
pyrometer-controller with indicating and 
recording functions — a clear “‘first’’ in sen- 
sitivity of detection, in flexibility of control 
action, and in adaptability to critical fur- 
nace conditions or processing requirements. 


Over the past quarter-century, metallurgical progress 
and advancements in pyrometry have been so closely 
allied — so inescapably interdependent — that it has 
become impossible to separate their respective contri- 
butions to industrial achievement and modern ways 
of living. Thus, without attempting to isolate its own 
part in the advance, Foxboro takes pride in its continu- 
ous association with those who have taken the lead in 
improving metallurgical techniques, in raising the 
properties of metals and lowering the costs of manu- 
facture. 

After all, an “improved” instrument cannot be de- 
signed in a vacuum~— it must lead to a practical advance 
in its intended industrial application, or stay on the 
shelf. The way to verify instrument progress, then, is 
not by the additional intricacies within the case, but 


by the improved performance of well instrumented 


The Tapalog — first multiple recording pyrometer 
built in the United States. Its practical performance 
under actual conditions of plant operation set a 
course for a quarter-century of progress in indus- 
trial pyrometry. 
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plants. That is why Foxboro knows no better evidence 
of its own achievement than the fact that, in plants 
throughout the nation, new advances in metallurgy 
are continually being made because of the higher 
standards of accurate measurement and precise con- 
trol which Foxboro instruments have made available. 
The Foxboro Company, 52 Neponset -.venue, Foxboro, 
Mass., U.S.A. Branch Offices in 25 Principal Cities. 
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CONTROLLING INDICATING 
nstruments 


RECORDING 


TEMPERATURE - LIQUID LEVEL 
PRESSURE + FLOW + HUMIDITY 
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‘the heating chamber of this. 
atest and largest 


You,—who are interested in greater 
capacity,—in lbs./hr. as well as lbs./$— 
will welcome this new production tool. 

The patented external drive, uniformly 
conveys your work pieces through the 
heating zone by their own momentum. By 
a twist of the wrist, the number, force and 
extent of the strokes are varied to adapt 
the machine to loads ranging from phono- 
graph needles and ball bearings—to pieces 
weighing 10 lbs. each. 

Maintenance problems, heat losses and 
thermal gradients are reduced to a mini- 
mum through the elimination of conveying 
mechanisms from the heating chamber. A 
uniform, clean and efficiently heat treated 
product results. 


Let’s Hear From You! 
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TITANIUM PROVIDES A SIMPLE 
PROVEN WAY TO PRODUCE STEELS 
WITH A FINE GRAIN STRUCTURE 


The macrographs above show the effects of differ- 
ent alloy additions on test ingots of .40 carbon steel 
made under identical conditions. 

Of principal interest is the varying character of the 
dendritic crystals and the fact that each steel shows a 
well developed dendritic structure, except for the one 
treated with Ti where the dendrites are short, mostly 
nodules. This is the result of the influence of Titanium 
on primary crystallization which alters the mode of 
solidification, producing a larger number of centers of 
crystallization and a finer grain throughout the ingot. 

Titanium is produced tor your use by the Titanium 
Alloy Manufacturing Company, in several analyses of 
alloys, each designed for a specific application. Why 
not call ina TAM Engineer to explain? Titanium Alloy 
Manufacturing Company, Niagara Falls, N.Y., U.S. A. 


Look to 


for better metals 


CASTINGS 


(Continued from page 305) have swung notably 
toward electric are furnaces and even to high 
frequency induction furnaces for the high alloy 
types. 

About 20 years ago was published Storey’s 
work on the principles of malleable annealing 
and Touceda’s discussion of the general char- 
acteristics of what are now called pearlitic 
malleables, which then had not reached indus- 
Metal between about 0.60% 
carbon was considered 


trial significance. 
‘arbon and about 2.2% 
useless in any form of casting and had not been 
investigated. Pearlitic malleables have 
been applied in a number of directions and so 


now 


commend themselves to many well informed 
graphitizable” 


engineers, A whole range of 
steels having carbons in the approximate range 
from 1.0 to 1.7% and silicons around 1.5% are 
being tried out in large scale production 

usually in a partially graphitized state, though 
they are useful when completely graphitized 
Annealing times have been reduced from 
quarter- 


also. 
the seven to ten days, common a 
century ago, to something like three to five days 
in economical types of furnaces — and at addi- 


tional costs to still lower times for certain 
special materials. 

Twenty-five years ago a few electric fur- 
haces were used in the triplex process for mak- 
ing malleable; electric furnaces are still used 
in a few malleable foundries, though not by 
those who pioneered the process. Gray iron is 
predominantly a cupola product, as ever; some 
very superior articles are made from air fur- 
nace gray iron (as they have for a century, more 
or less); electric furnace gray iron — plain and 
alloyed now also a commercial product. 

Molding machines have greatly developed 
and are universally used in some form by all 
foundries of any considerable size. Mechaniza- 
tion in the direction of the automatic handling 
of sand, molds, molten iron and castings has 
been carried far — in the larger units especially 
where repetition work is the rule. Synthetic 
molding sands, which were originated and used 
for some time only in steel foundries, have been 
studied by gray iron and malleable foundries. 
and methods developed to bring and keep them 
to certain desirable standards of quality by 
suitable preparation. 
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DOALL contour machines set up for (left to right) cutting, filing and polishing. Inset 
out of steel block and filed by DOALL. Courtesy 


poppet lever sawed 


Continental Machines, In Minneapolis, Minnesota 


A GOOD IDEA ON PAPER BECOMES 
A WHIZ IN STEEL 


@ Last decade's development of alloys such 
as chromium and molybdenum made pos- 
sible saw blades as narrow as 1/16-inch for 
cutting metal . . . gave promise of a gala 
comeback for the band saw—star of the 
lumber show at the World’s Fair in ‘98. 
The idea of these new, tough, slender saws 
was good—on paper. How to make them 
actual cost cutters for the average shop 
was the problem. 

For six years, the metal-cutting band saw 
went through the development mill. One 
improvement after another came until 
finally it seemed that the ideal model had 
been attained. It was made of seasoned 


LINCOLN 


castings. It worked perfectly. But it was 
still in the luxury class. 

Then Doctors of Design went to work on 
the problem with ‘‘Shield-Arc’’ welded 
steel construction. They developed a rigid, 
strong, light-weight machine that produced 
more uniform work at less cost. (The welded 
steel ‘‘Model V-16,’’ does three times as 
much work as the‘‘ Model J" it replaces.) 

Result: This versatile “contouring” ma- 
chine, now profitable for the average shop, 
is revolutionizing many machining practices 
for lower costs. A good idea on paper becomes 
a whiz in steel . . . and in sales. 


“SHIELD-ARC”’ 


**Shield-Arc’’ welding has turned good 
ideas into profits in thousands of similar 
cases—in manufacturing, construction and 
maintenance. Try this method of uniting 
design ingenuity with superior materials and 
see how it makes your products stronger, 
more rigid, better looking with savings 
in weight, time and money.* Counsel of 
experienced Lincoln engineers is yours for 
the asking. Phone the nearest Lincoln office 
or write THE LINCOLN ELECTRIC 
COMPANY, Dept.MM 6, Cleveland, Ohio 
Largest Manufacturers of Arc Welding 
Equipment in the World. 


WELDING 


Unites design ingenuity with superior structural materials for progress. 


THEY BOTH HAVE IT — Both ‘“‘Shield-Arc’’ and 
“Shield-Are Jr Welders have Continuous 
Self-Indicating ** Job Selector” (assuring the right 
TYPE of arc) and Current Control (assuring the 
right AMPERAGE) for lowest costs on every job. 
Get free bulletin on these New Lincoln Welders. 


* FOR EXAMPLE. Standard stee! shapes and pressed 
steel parts simplify production of DOALL ma 
chines. Eliminate patterns and expensive time 
consuming steps. Accurate assembly by welding 
limits machining operations to a quick grinding. 
Result: Faster production. Lower costs. 


FASTER FILLETS. Users of tne new 


Flectweld 8° report 10% to 30% 
faster fillet welding with this smooth- 
flowing Lincoln Electrode. For pos: 


tioned and non-positioned flat fillets 
Ask for free procedure bulletin 
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HELPFUL LITERATURE 


@ Some of the foremost experts in the metal industry have contributed to the 
wealth of information contained in the literature described on this page. You 
will find your time well spent in looking it over. One booklet may solve your most 
difficult problem. Use the convenient coupon today to obtain this free literature. 


Non-Sparking Safety Tools 

If your work is near inflammable 
gases, explosives, etc., the new 20- 
page catalog featuring Ampco non- 
sparking safety tools will prove in- 
teresting and valuable. Ampco 
Metal, Inc. Bulletin Bd-175. 


Dilatometer 

The new Rockwell-Bristol Dila- 
tometer which both indicates and 
records in ink time-dilatation 
changes and temperature-dilatation 
changes simultaneously during heat- 
ing and cooling cycles is described 
in a folder released by the Bristol 
Co. Bulletin Bd-87. 


Contour Sawing 


A virtual text on Contour Sawing, 
containing over 300 illustrations in 
its 160 pages, is now available 
through Continental Machines, Inc. 
Bulletin Bd-170. 


Structural Metal 


A complete and concise discus- 
sion of magnesium and its alloys is 
contained in the booklet “Industry’s 
Lightest Structural Metal” which is 
made available through the Dow 
Chemical Co. Bulletin Bd-215. 


Heat Treating Hints 


A helpful, colorful booklet edited 
by experienced heat treaters is 
available through the Lindberg En- 
gineering Co. Bulletin Bd-66. 


Flame Gouging 

An economical method of groov- 
ing steel “Flame Gouging”, is ex- 
plained with operating data and 
illustrations in an 8-page folder 
released by The Linde Air Products 
Co. Bulletin Bd-63. 


Machinability Chart 

A quick and accurate picture of 
how Rustless Stainless Steel will 
respond to your shop operations is 
given in the “slide-rule” machin- 
ability chart available through the 
Rustless Iron & Steel Corp. Bul- 
letin Bd-169. 


Specialized Tester 

The Rockwell superticial hard- 
ness tester is a specialized instru- 
ment for use where the indentation 
into the work must be kept shallow 
or of small area, yet sensitivity pre- 
served. A supplement to Wilson 
Mechanical Instrument Co.’s catalog 
on the regular Rockwell tester tells 
all about it. Bulletin Sy-22. 


Vacuum Cleaning 

A very colorful brochure which 
illustrates modern cleaning methods 
by vacuum in industrial plants has 
been released by The Spencer 
Turbine Co. Bulletin De-70. 


Heat Treat Chart 

Heat treaters everywhere should 
find a heat treating wall chart com- 
plete with S.A.E. specifications a 
very valuable addition to their 
shops. Published by Chicago Flexi- 
ble Shaft Co., manufacturers of 
Stewart industrial furnaces.  Bul- 
letin Ka-49. 


Motsture Determination 

A very colorful leaflet by the 
Harry W. Dietert Co. describes 
new, rapid methods of determin- 
ing moisture content by drying. 
Illustrated. Bulletin Cd-198. 


Air-Gas Proportioning 

Proportional mixers for accurate 
Air-Gas proportioning are de- 
scribed in a catalog made available 
by the Eclipse Fuel Engineering Co. 
Bulletin Cd-226. 


Metallographic Equipment 

The large and complete line of 
equipment for the laboratory made 
by the Fisher Scientific Co. is de- 
scribed in a clever leaflet just re- 
leased. Bulletin Cd-182. 


Brazing 

Economical brazing through the 
use of EASY-FLO is explained in 
a booklet released by Handy and 
Harman. Bulletin Cd-126. 


Houghton Products 

An attractive booklet summiariz- 
ing the leading products which E. 
F. Houghton & Co. is supplying in 
volume to the metal industries of 
the world is now available.  Bul- 
letin Cd-38. 


Combustion Safeguard 

The Flame-otrol, a combustion 
safety device designed to shut off 
fuel and prevent explosions in case 
of flame failure, is described in a 
12-page booklet by Wheelco Instru- 
ments Co. Bulletin Cd-110. 


USE THE COUPON ON 
PAGE 364 TO OBTAIN THIS 


HELPFUL LITERATURE 
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Free Machining Steels 

Speed Case and Speed Treat, two 
steels with increased machining 
properties, are described in litera- 
ture available through Monarch 
Steel Co. Bulletin Cd-255. 


Metal Blackout 

The new JETAL process for 
blackening iron and steel quickly 
and thoroughly at low cost is 
described in literature available 
through the Alrose Chemical Co. 
Bulletin Cd-256. 


Electric Salt Bath Furnaces 

Users’ reports on work treated in 
the Ajax-Hultgren salt bath furnace 
are described and operating data 
for cyaniding, carburizing, harden- 
ing high speed steel, ete., are given 
in literature of Ajax Electric Co., 
Inc. Bulletin Cd-43. 


Insulating Firebrick 

Just off the press—a new book- 
let gives engineering data on B & W 
K-16 Insulating Firebrick as manu- 
factured by The Babcock & Wilcox 
Co. Bulletin Cd-75. 
Correct Furnace Atmosphere 

Furnace atmosphere can now be 
measured precisely by the improved 
ANALY-GRAPH which is described 
in a new booklet by The Brown In- 
strument Co. Bulletin Cd-3. 
Heat-Corrosion Resisting 

A handsome new 56-page book 
on electrical heat and corrosion 
resisting alloys containing general 
information and useful data about 
such alloys has just been published 
by the Driver-Harris Co. Bulletin 
Cd-19. 


Hardening Furnace 

A new pamphlet which describes 
“Certain Curtain” furnaces made by 
I. Hayes, Ine., will be particu- 
larly interesting to those with hard- 
ening problems. Bulletin Ne-15. 


Low-Alloy Steel 

A new folder on Mayari R, Beth- 
lehem’s high-strength, corrosion re- 
sisting steel, is colorfully illustrated 
with views of its various uses, Bul- 
letin Ke-76. 


Bright Annealing 

Various types of electric and 
fuel-fired furnaces built by the 
Electric Furnace Co. for bright- 
annealing wire, tubing, strip and 
other products are described in an 
8-page folder. Bulletin Lb-30. 
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This view shows charging end of 
furnace—portion of automatic feed- 
ing mechanism in evidence at top 


View at left shows discharge 
end of furnace—also automati- 
cally operated 


12 TONS of 5" BALLS per 8 HOURS 
with SALEM fully automatic DRAWING FURNACE 


This capacity is based on heating grinding Completely automatic, the simplicity of 
balls from cold to 600° Fahr. Hearth ca- design and operation of this furnace is 
pacity 460 5” balls; consequent heating typical of “SALEM” Engineering which has 
time 2% hours. This furnace has an equiva- solved many a difficult and unusual indus- 
lent capacity when handling 3” balls of 7 trial heating problem 


tons per 8 hours. This furnace is of the 
recirculating type and is fired with fuel oil 


levat lls to t f chargi d 

where they roll, one by one, by gravity special or unusual problems, to which are 
through automatic closing, flap type doors applied sound engineering and building ex- 
The last door closes a limit switch which perience plus practical imagination to see 
repeats the cycle. Balls feed by gravity new solutions ae 

through the furnace. At discharge end a fied representative wi 

hy dri h sills of be glad to consult with 

cnain driven mec anism automatically dis- you on your problems 

charges one ball at a time onto a gravity 

conveyor just outside the furnace. 


CHICAGO e DETROIT e PITTSBURGH 
5244 CERMANTOWN AVE., PHILADELPHIA 
LONDON e PARIS e WELLAND, ONTARIO 
SALEM ENGINEERING COMPANY 
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PFUL LITERATURE 


@ Some of the foremost experts in the metal industry have contributed to the 


wealth of information contained in the literature described on this page. 


You 


will find your time well spent in looking it over. One booklet may solve your most 
difficult problem. Use the convenient coupon today to obtain this free literature. 


Tocco Process 
The marvel of all heat treaters 
the Tocco Process of Induction 
Hardening is fully described in a 
colorful folder by the Ohio Crank- 
shaft Co. Bulletin Le-145. 


Colmonoy 

The high resistance to wear and 
corrosion which distinguishes Col- 
monoy alloys and overlay metals is 
explained in a 4-page catalog re- 
leased by Wall-Colmonoy Corp. 
Bulletin Be-85. 


High Speed Steels 

Seven grades of high speed steels 
are thoroughly described in an in- 
teresting folder released by Cru- 
cible Steel Co. of America.  Bul- 
letin De-56. 


Fabricating Stainless 

Fabricating Republic ENDURO 
Stainless Steels and other stainless 
steels is made easier in a booklet 
just issued by the Republic Steel 
Corp. Bulletin He-s, 


Electrotinning 

du Pont de Nemours & Co.'s 
inanual on the sodium stannate- 
acetate electrotinning process is 
particularly timely. Eleetrodeposi- 
tion, at first considered useful only 
for tin coating of recessed and 
irregularly shaped objects, is now 
being considered favorably for all 
types of work. Bulletin Ox-29. 
Refinery Specialties 

Refinery tube supports and other 
specialties made of Ohio Steel 
Foundry Co.'s “Fahrite” heat and 
corrosion resisting alloys are. the 
subject: of a well-illustrated loose- 
leaf booklet. Bulletin Ka-40. 


Metal Heating 

Improvements in furnace econo- 
nies, operating conditions and ap- 
pearance, furnaces that will more 
satisfactorily meet old requirements 
or handle new processes, service 
that will help solve the most stub- 
born problems are offered and de- 
scribed by Mahr Mfg. Co. in Bul- 
letin Ea-5. 
Carburizer 

Modern is the furnace and mod- 
ern is the catalog which describes 
it. Hevi Duty Electric Co. has an 
exceptionally well-written, well- 
illustrated, and artistically printed 
booklet on the Hevi Duty carburizer 
which uses the Carbonol process. 
Bulletin La-44. 


Flame Hardening 

The rapid development in recent 
years of the process of hardening 
with the oxy-acetylene flame well 
warrants the publication of this 
handsomely printed booklet which 
contains a multitude of excellent 
photographs of the applications of 
the process and of the equipment. 
Air Reduction Sales Co. Bulletin 
Ga-69, 


Mounted Wheel Chart 

A convenient ready reference 
wall chart showing mounted grind- 
ing wheels should be of great ad- 
vantage in the cleaning room, pat- 
tern shop, tool and die room, and 
many other places. It gives at a 
glance, by means of detailed draw- 
ings, actual size, the exact radius 
of each wheel and its exact shape. 
Chicago Wheel & Mfg. Co. Bulletin 
Bd-230. 


Microscope Accessories 

\ 62-page catalog with index and 
price list describes and illustrates 
all sorts of microscope accessories, 
including a wide variety of objec- 
tives and eye pieces, made by 
Bausch & Lomb Co. Bulletin Sx-35. 


Continuous Heat Treating 
Literature on their No. 29-F 
Heating Machine is now available 
through the American Gas Furnace 
Co. Shows picture of machine and 
gives operating data. Bulletin Be-11. 


Scale-Free Hardening 

Complete information on equip- 
ment to assure precise heat treat- 
ment, eliminate scale, reduce costs, 
and improve working conditions is 
contained in a publication by Gen- 
eral Electric Co. on conveyor-type 
electric furnaces for use with pro- 
tective atmosphere for seale-free 
hardening. Bulletin Bb-60. 


Bessemer Steel 

Jones & Laughlin Steel Corp. has 
for distribution reprints of the 
paper by C. C. Henning on “Manu- 
facture and Properties of Bessemer 
Steel” that received the Robert W. 
Hunt Award of the A.LM.E. Bul- 
letin Ca-50. 


LSE THE COUPON ON 


PAGE 364 TO OBTAIN THIS 


HELPFUL LITERATURE 
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Globar Elements 

Globar Pin Type Non-Metallic 
Electric Heating Elements and Ter- 
minal Rods and Globar “AT” Type 
Non-Metallic Electric Heating Ele- 
ments are explained and illustrated 
in two booklets issued by the Glo- 
bar Division of the Carborundum 
Company. Bulletin Lb-25. 
Furnace Experience 

Facts developed through 32 years 
of engineering and building prac- 
tically every type of industrial fuel 
equipment can be obtained through 
Flinn & Dreffein Co. Bulletin Be-82. 


Optical Pyro 

No correction charts, accessories, 
nor upkeep are required with the 
Pyro optical pyrometer, which is a 
totally self-contained direct-reading 
precision instrument made by 
Pyrometer Instrument Co., and de- 
scribed in Bulletin Ay-37. 


Forging Presses 

Solid Frame Forging Presses hav- 
ing greater production possibilities 
are deseribed in a new bulletin 
issued by the Ajax Manufacturing 
Company. Points out the wide vari- 
ety of forgings capable of produc- 
tion on this type press. Bulletin 
Kb-105. 


Vapocarb-Hump 

Vapocarb-Hump, the triple-con- 
trol method for heat treatment of 
steel, is described in 36-page 
catalog issued by Leeds & Northrup 
Co., in which a special effort has 
been made to show how this 
method gives complete control of 
tool surface, shape and. structure. 
Bulletin Cb-46. 


Machining Data 

A new chart giving the correct 
grade of Kennametal for machining 
21 types of metas, with recom- 
mended cutting speeds, has just 
been made available by McKenna 
Metals Co. Bulletin Le-238. 


Low Cost Cleaner 

A low cost speed-cleaning ma- 
chine for plants having a rather 
limited production of small prod- 
ucts is introduced in a folder by 
the American Foundry Equipment 
Co. Bulletin Ad-112. 


Vanadium Steel 

Latrobe Electrite Vanadium High 
Speed Tool Steel is described in 
literature released by the Latrobe 
Electric Steel Co. Bulletin Kb-208. 
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PLUS USEFULNESS 


in the BGL Wide Field Binocular Microscope 


*® Tue wide field at all magnifications is just one advan- 
tage of the BKL Wide Field Binocular Microscope. Other 
B&L features include the long working distance and the 
patented revolving Drum Nosepiece with paired object- 
ives. These are features that mean p/us usefulness in the 
laboratory or field. 

The B&L Wide Field Binocular Microscope shows an 
erect, unreversed three dimensional image.magnified up to 
150x. Three types of stands adapt it to varying require- 
ments. For full details write Bausch & Lomb Optical Co., 
638 St. Paul Street, Rochester, N. Y. 


BAUSCH LOMB 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB Se, 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION « « «© © © «© © «© 
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HELPFUL LITERATURE 


@ Some of the foremost experts in the metal industry have contributed to the 
wealth of information contained in the literature described on this page. You 
will find your time well spent in looking it over. One booklet may solve your most 
difficult problem. Use the convenient coupon today to obtain this free literature. 


Portable Potentiometer 

An extremely versatile indicating 
potentiometer with precise balanc- 
ing, quick standardization, and 
easy-reading scales is described and 
illustrated in a folder by the Fox- 
boro Co. Bulletin Ne-21. 


High Speed Steel 


Required hardness and extraordi- 
nary toughness combine to make 
Firth-Sterling Co. new high speed 
steel “Mo-Chip” of unusual interest 
to manufacturers who need a steel 
that is “practically indestructible.” 
Bulletin Ad-177. 


Electric Furnaces 

A new catalog on electric furnaces 
and pyrometers has been released 
by the Hoskins Manufacturing Com- 
pany. For anyone who does any 
kind of heat-treating, brazing, or 
uses heat-resisting castings. Bulletin 
He-24. 


Laboratory Furnace 

The Sentry Co. describes a high 
temperature tube combustion fur- 
nace. It permits operating temper- 
atures up to 2500° F., thus offering 
greater speed precision § for 
combustion analysis or other labo- 
ratory procedures. Bulletin My-114. 


Chapmanizing 

Chapmanizing, the method of 
surface hardening steel with nitro- 
gen, is described in a very attrac- 
tive booklet of Chapman Valve Mfg. 
Co. Information is given on the 
method itself and on its metallurgi- 
cal advantages. Bulletin Ob-80. 


Welding Stainless Steels 

A 24-page technical bulletin, giv- 
ing important information for the 
engineer, designer or welding op- 
erator on the welding of stainless 
steel, is available through the Arcos 
Corp. Bulletin He-191. 


Cr-Ni-Mo Steels 

A. Finkl & Sons’ catalog is really 
a technical treatise on chromium- 
nickel-molybdenum steels for forg- 
ings. Pocket size, 104 pages, cloth 
bound, illustrated by photographs, 
charts and tables. Bulletin La-23. 


General Data Book 


Valuable reference and data are 
contained in a book by Joseph T. 
Ryerson & Son, Inc., which gives 
metallurgical definitions, heat, hard- 
ness, and numerical equivalent 
tables as well as many valuable 
operating facts. Bulletin Ne-106. 


Ni-Cr Castings 

Compositiens, properties, and 
uses of the high nickel-chromium 
castings made by The Electro Alloys 
Co. for heat, corrosion and abrasion 
resistance are concisely stated in a 
illustrated booklet. Bulletin 
*x-32. 


Fatigue Test 

A complete description of the 
fatigue test as made on the R. R. 
Moore fatigue testing machine is 
given in a folder by Baldwin-South- 
wark Corp. Examples are discussed 
and illustrated. Bulletin Ka-67. 


Oil Burners 


North American Mfg. Co. offers a 
bulletin describing improved low 
pressure oil burners, one type espe- 
cially designed for automatic con- 
trol and ideally suited for use with 
proportioning control valves. Bul- 
letin Na-138. 


Park-Kase 

A leaflet by Park Chemical Co. 
contains complete information con- 
cerning a new liquid carburizer of 
rapid and uniform penetration. 
Unique features and advantages of 
the bath are backed up with tech- 
nical data. Bulletin Na-141. 
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Thermocouple Insulators 

An exceedingly complete stock of 
thermocouple insulators is de- 
scribed in a bulletin made available 
by the Claud S. Gordon Co. Bul- 
letin He-53. 


Metallographic Reference 


Nearly one thousand technical 
books and reference papers on Op- 
tical Principles in Metallography 
are listed in the new Metal Analyst 
just released by Adolph I. Buehler. 
Bulletin Le-135. 

Tempering 

Vertical batch type tempering 
furnaces are described in a folder 
by Industrial Heating Equipment 
Co. Capacity and production fig- 
ures and a diagram of the furnace 
are included along with a complete 
description. Bulletin la-168. 


Multi-Point Pyrometer 

The Alnor Rectangular Type 
Pyrometer, designed to provide a 
rugged moderately priced instru- 
ment with multi-point switch, is 
described in a release by the Illi- 
nois Testing Laboratories, Ine. Bul- 
letin De-180. 


Testing Machines 

A compact spiral-bound 58-page 
booklet on the extensive Olsen line 
of testing machines and instruments 
has just been released by the Tinius 
Olsen Testing Machine Co. Well 
illustrated and filled with informa- 
tive charts and testing data. Bul- 
letin Gb-147. 
Pot Furnaces 

Cylindrical type Pot Furnaces for 
Lead, Salt, and Cyanide baths are 
illustrated and described in a leaf- 
let issued by the American Electric 
Furnace Company. These furnaces 
are adapted for practically any heat 
treating operations using a liquid 
medium. Bulletin Kb-2. 


Hydrogen Brazing 

A new “Electroblast”™ hydrogen 
brazing furnace designed for the 
inexpensive, clean brazing of car- 
bide-tipped tools is deseribed in a 
folder by Stark Tool Co. A full 
description of the method of braz- 
ing and precautions necessary Is 
included. Bulletin Ab-186. 


Lubrication 

Intensive research which com 
pleted important improvements in 
the field of heavy-duty gear and 
bearing lubrication is tabulated in 
a new 12-page illustrated bulletin 
just released by D. A. Stuart Oil 
Co., Ltd. Bulletin Lb-118. 
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